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(57) [Abstract] 

(There is an amendment. ) 

[Constitution] 

Below-mentioned formula (I&apos; ) 



application for osteoporosis treatment of compound or its salt 
which is displayed by {In Formula, as for ring X&apos; as for 
pyridine rings Y as for oxygen atom or sulfiir atom* Z',as for 
R 3 , as for R 4 ' heteroaromatic ring basis which etc such as 
hydroxy group* acyloxy such as R 1 is possible to have 
possessed alkyl substituent and as for R 2 hydrogen* 
halogen* alkyl such as single bond* alkylene is shown} and 
novel compoundo which is included in this said compound 

When concrete one example is shown, 2 - (4 -chlorobenzoyl ) 
- 3 - there is a (2 -dimethylamino ) ethoxy thieno {2 and 3 
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Claims 




R 3 



CO-Z-R 4 



(I) 



-b } pyridine. 
[Effect(s)] 

Above-mentioned compound shows bone resorption 
suppression action, it is useful as the osteoporosis treatment 
drug where safety is high from fact that it is a low toxicity. 



[Claim(s)] 
[Claim 1] 
Formula (I ): 
[Chemical Formula 1] 



lXlit°Uv>I^ 0 

Y 148*15^ «ESSlS?-£S*o 

R l ,R 2 !4l^-**l4«ft-3T7K*./NPy>. 
7;U*;U. 7JI/P+S/. ?Kifttt* v7A /\P7 

*jutK+v;u s 7;u*;i/T?«&£*it 

l*T*cfcl*75A 7JI/*;U"C{B»**tTL^Tt 

7;u*jur-fi&£;ftT^Ttcfci^;u?7^'f 
7;u*;u^ 7'J-;ut 7;u*;utju 
7-r-;u, 7'J— n^u^-r—^ 7;u*;i/3ju 

7'J— JU*;U*-JU. 7U-;U^4rv. 
77^t*v, fcKP*v7;U*JU, 7v;u 
t+v7;i/^Jk 7i^ + y7il+;k 7JU* 

;i/-e*»$*tri^rtcfeL^75-/7;up^ri/* 7 
;u*;u-eaft**iTL^Tti<fei^75-/7;i/^r;u, 
7v;u75y7^;u^^**\R l <t r 2 £#5 

l>lCjjS^LTtt»S^LT^Tticfc^7;U+ 
b>,7;U+b>v^"*vtL<l4^>-tf>^S 

R 3 I47KI&S, 7vmv, 7;U=i^v. 7JU 
*;U"Ca»3f*LTt^Ttcfct^75/7;UP*5/. 

7;u*;u*;u*-;u7£A 7;u*;ur*s&£ 
nr^rtcfei^7^> r 7;u^r;ux;U/l->-;u7^ 



ketone compound which is displayed by {In Formula, each 
signal is as stated on description below. } or pharmaceutical ly 
acceptable salt 0 

Ring X shows pyridine ring. 

Y shows oxygen atom, sulfur atom. 

Z shows single bond, alkylene, alkenylene, alkynylene. 

R 1 , R 2 with identical or different hydrogen, halogen, 
alkyl, alkoxy, hydroxy group, cyano, haloalkyl, 
carboxyl, alkyl with optionally substitutable amino, alkyl 
with optionally substitutable carbamoyl, alkoxy carbonyl, 
optionally substituted phenyl, nitro, acyl, alkyl with 
optionally substitutable sulfamoyl, alkyl thio, arylthio, 
alkyl sulfinyl, aryl sulfinyl, alkyl sulfonyl, aryl sulfonyl, 
aryloxy, aralkyloxy, hydroxyalkyl, acyloxy alkyl, 
alkoxy alkyl, alkyl optionally substitutable amino alkyl, 
acyl amino alkyl is shown with optionally substitutable amino 
alkoxy, alkyl, or basis to which R 1 and R 2 connect mutually 
and form optionally substituted alkylene, alkylene dioxy or 
benzene ring is shown. 



R 3 with hydroxy group, acyloxy, alkoxy, alkyl shows 
optionally substitutable amino alkyl sulfonyl amino, aryl 
sulfonyl amino with optionally substitutable amino alkoxy, 
alkyl sulfonyl amino, alkyl. 
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a 7U— ;i^u*-;u75/£ss. 

(iBJftSti*. /\py>, 7;u*;u* 7jua*v* 
7;i/*;ux;i/7t.-;i/, /\D7ib+ik yyy, - 

7^ + ;UTrM^$^T^Ttcfcl>*;U/N : E-f 

;u* 7;u*b>5?**v. v7/7;u*ju* 7;u 
;u* i3)^/<=E^)iTJ^ji. /Npy^+v, 7 

;U*;UT?*&*ftTl*Ticfcl*75y7JU:a* 
v* 7fl^UT?MMUFtlTl*Tti«fcl*75/7;U 

*;u.7^;u7S/7;u^;u^bS«*tiBS 1-3 

^eur 1 * r 2 tm-r*xitmteiX7km. /\ 

pV>* 7;u*^* 7;u=]**X tKBIS. v7A 
/\p7;u*;u* *;u^*v;u, ^uu/^t^u* 7 

7x-;U£^7b\R' t R 2 fctfSlMdE^LT 
*>if>II£^/£*l$S£^L*R 3 

7v;u* *v£;fvU fro r 4 A<7;u+;u* 

□ T)l*)l. 7JH3*v* 7KISS* 7^Mr 

;u^> 7;u+;u7ju?-<-ju* 7;u+;ux;u* 
~;u* v7A -hp* 7v;k 7;na*S/*;M* 
-;u* *;UTt?+S/;i/ % 7;u^;uT*Sjfe$HTi^ 

T*cfclV75A 7JI/*^Sljl**lTl*Tti£ 

iv^I/m^eWju* 7;u*b>v^+v, *;U7|5* 
v7;^;k *;u/\^;u7JU*;ufrbiltR£ 

[»** 2] 

•2-(4-^PP^<>7^;i/)-3-(2-?/fflT;U75>)«h 
^>^y[2,3-b]tf'Jv> 

•2-^>y-r;u-6-^v7pe;u.3-fil^>7,;u*- 

;U75-/7PC2,3-b]tfUv> 
[IS** 3] 

[It 2] 



alkyl sulfonyl amino* alkyl. 

R 4 shows alkyl * optionally substituted aralkyl * optionally 
substituted aromatic ring or optionally substituted 
heteroaromatic ring basic (substituent is substituent 1 - 3 with 
halogen* alkyl* alkoxy* hydroxy group* alkyl thio* 
alkyl sulfinyl* alkyl sulfonyl* haloalkyU cyano* nitro* 
acyU alkoxy carbonyl* carboxyl* alkyl with optionally 
substitutable amino* alkyi with optionally substitutable 
carbamoyl, alkylene dioxy* cyanoalkyl* alkoxy carbonyl 
alkyl* carboxyalkyU carbamoyl alkyl* haloalkoxy* alkyl 
with optionally substitutable amino alkoxy* alkyl it is 
selected from optionally substitutable amino alkyL acyl 
amino alkyl ). 



However, R 1 * R 2 shows identical or different hydrogen* 
halogen* alkyl* alkoxy* hydroxy group* cyano* 
haloalkyl* carboxyl* carbamoyl* alkoxy carbonyl* 
optionally substituted phenyl, or R 1 and R 2 connectmutually 
and basis which forms benzene ring is shown, R 3 shows 
hydroxy group* acyloxy, case where at same time R 4 shows 
alkyl* optionally substituted aromatic ring or optionally 
substituted heteroaromatic ring basic (substituent is 
substituent 1 - 3 with halogen* alkyl* alkoxy* hydroxy 
group* alkyl thio* alkyl sulfinyl* alkyl sulfonyl* cyano* 
nitro* acyl* alkoxy carbonyl* carboxyl* alkyl with 
optionally substitutable amino* alkyl it is selectedfrom 
optionally substitutable carbamoyl* alkylene dioxy* 
carboxyalkyU carbamoyl alkyl ) is excluded. 



[Claim 2] 

ketone compoufltftfdhich is stated in Claim 1 which is chosen 
from thebelow-mentioned compound or pharmaceutical^ 
acceptable salt c 

* 2 - (4 -chlorobenzoyl ) - 3 - (2 -dimethylamino ) ethoxy 
thieno {2 and 3 -b } pyridine 

* 2 -benzoyl-6-isopropyl-3- methane sulfonyl amino furo {2 
and 3 -b } pyridine 

[Claim 3] 

Formula (I" ): 

[Chemical Formula 2] 
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R 3A 




(I") 



R 1 » R 2 !4H-**l4*«:o"C7K*./NPy>. 
7;u*/u. 7;ua*-X 7kgg*. v7A /np7 

l*Tt«fcl*75A 7;u*^T»atft**iTi^rt 

;u, 7;u*;u^» 7U-^ft. 7;u*jutju 
7-f-;u. 7U— ;u*ji/7-r-;u, 7;u^-/ut.;u 
7'J— a-tju*- 7'J— -M"*v, 
77^;i/t*->. th*p^rv7;^;Us 7vju 
*Jrv7;u*M^ 7^+v7;i+;k 7;u* 

JUT*a^^tLr^Tt<fe^75/7>lU=i4 : -v. 7 

7*>;U7S/7A'^l'£5F7*A\R l <!: R 2 £#5 
lM::|Sfcl/ClI»*£*LTl*TiJa*7;i/* 
b>.7;U+b>v^-^vtL<l4'<>-tf>a^ 

R 3A i47k8JS£*i47v;u**v£^ 0 

r 4a i47;u+;u-ea^ttr^T ; tJ:^7S/7 
;u*ju£*i47;u*;uT*B&$;ftT^-c£c):^ 

7v;U7S/7;U d r^^**o 

[18**4] 

SO'): 
Mb 3] 



R 1 



R 3 



ke©olbb"&^DSiid!W'Bich is displayed by {In Formula, each 
signal is as stated on description below. } or pharmaceutical^ 
acceptable salt G 

Ring X&apos; shows benzene ring or pyridine ring. 

Y shows oxygen atom, sulfur atom. 

R 1 * R 2 with identical or different hydrogen, halogen * 
alkyl. alkoxy. hydroxy group, cyano. haloalkyl. 
carboxyl. alkyl with optionally substitutable amino* alkyl 
with optionally substitutable carbamoyl, alkoxy carbonyl. 
optionally substituted phenyl, nitro. acyl. alkyl with 
optionally substitutable sulfamoyk alkyl thio. aryl thio. 
alkyl sulfinyk aryl sulfinyk alkyl sulfonyk aryl sulfonyk 
aryloxy. aralkyloxy. hydroxyalkyk acyloxy alkyk 
alkoxy alkyk alkyl optionally substitutable amino alkyk 
acyl amino alkyl is shown with optionally substitutable amino 
alkoxy. alkyl, or basis to which R 1 and R 2 connect mutually 
and form optionally substituted alkylene. alkylene dioxy or 
benzene ring is shown. 



R 3A shows hydroxy group or acyloxy. 

R 4A with alkyl shows optionally substitutable acyl amino 
alkyl with optionally substitutable amino alkyl or alkyl. 

[Claim 4] 

Formula (I&apos; ): 
[Chemical Formula 3] 



Y^co-z'-r 



cr ) 



(itcj^ §fa-§-liTf2I^IS OiiyT*fefl#o ](- ketone compound which is displayed by {In Formula, each 
cfcyi^tlB#<7 _ h>jba%i$^li-?'(7)|li±! i F signal is as stated on description below. } or osteoporosis 
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z" i*JMg£, 7;u*b>, 7^-UX 7;Mf- 

(flu R 5 i*7K^. 7;u*;k 7->lk 
flLTl*TfcJ:l*75/U*;i>. R 4, i:$S^LTg 
SR^flttJftJI^^ia******.)^ . R 2 1* 
@-£*l**<foT**» mp^'X 7;U*;k 
7;m*v. 7Ki£*. v7/, /\a?^;k * 

75A 7^4r;uTfift**iTi*-cfc<fci*a;u/* 

t-Ok 7;ua+v7b;U7K-;U, WfcS££LT 

f- 7'J-;u^» 7;u*;u3JU7<r=;u, 7 
'j-;ux;u^-^s 7;u*;U7JU*-yk 7'J 
-ju7ju*--/k 7'J— ;i/^v, 75;u^;u 
tKa^v7;u*n^ 7v;i/^->7;u 
+;u. 7;m**>7 7;u#;u-eSftc? 

ftTl,v£;i«J;l^75y'7A'=J* > X 7;U*;UT'B 
*$*lTt^-Ct<fet^75>7;U#;U» 7v;L/75/ 
7;u*;u^*^avr' t R 2 t*<StM=te^L 

R 3 7vJlt^y> 77Up*v. 7JU 

*;UT?a»2*lTl*TtM*75./7;"U=i*i/, 

7;u+-/ux;u^-;u75/. 7;u4=-;u"ca^$ 

A 7'J-;UX;U7tx-;u75/^^5F. 
R 4, ii7K*s 7;u*;a *»*£*LTl*Tt J: 

3S(Slfl£^ii. /\oy>. 7;u*;a 7;u=i 

**X 7K^S, 7A*4FJU^i\ 77U+;ux;u^-r 
-;U, 77i/^r;ux;U7h-;u. /\P7;U+;A -> 

JU#**>. 75A T^U/^-fjA 7;U+U>v 

->7/7;u+yu. 7^p4->*;u**-;u 
7A-*;A /\P7;u=i^v. 7;u*;ut*S&£ 

^XTL^TtJ:L'»7£> / 7;UP^v. 7,MP;UT'g 
ft**fCL^Tt«fel^75y7;u4r^, 7v;U7£/ 

fc, 7;u4u>. 7;u / 7--b>, 7;u*-u>£ 
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therapeutic agent e which designates pharmaceutical^ 
acceptable salt as active ingredient 

Ring X&apos; shows benzene ring or pyridine ring. 

Y shows oxygen atom, sulfur atom. 

single bond, alkylene. alkenylene. alkynylene or -NR 5 - it 
shows Z'. 

(However, as for R 5 connecting with hydrogen. alkyl. 
acyl. optionally substituted aralkyl. R 4 ', it shows thebasis 
which forms nitrogen containing heterocyclic ring. ) R 1 . R 2 
with identical or different hydrogen, halogen, alkyl. 
alkoxy. hydroxy group, cyano. haloalkyl. carboxyl. 
alkyl with optionally substitutable amino, alkyl with 
optionally substitutable carbamoyl, alkoxy carbonyl. 
optionally substituted phenyl, nitro. acyl. alkyl with the 
optionally substitutable sulfamoyl. alkyl thio. aryl thio. 
alkyl sulfinyl. aryl sulfinyl. alkyl sulfonyl. aryl sulfonyl. 
aryloxy. aralkyloxy. hydroxyalkyl. acyloxy alkyl. 
alkoxy alkyl. alkyl optionally substitutable amino alkyl. 
acyl amino alkyl is shown with optionally substitutable amino 
alkoxy. alkyl, or basis to which the R l and R 2 connect 
mutually and form optionally substituted alkylene. alkylene 
dioxy or benzene ring is shown. 



R 3 with hydroxy group, acyloxy. alkoxy. alkyl shows 
optionally substitutable amino alkyl sulfonyl amino, aryl 
sulfonyl amino with optionally substitutable amino alkoxy. 
alkyl sulfonyl amino, alkyl. 

R 4 ' shows hydrogen, alkyl. optionally substituted aralkyl. 
optionally substituted aromatic ring or optionally substituted 
heteroaromatic ring basic (substituent is substituent 1 - 3 with 
halogen, alkyl. alkoxy. hydroxy group, alkyl thio. 
alkyl sulfinyl. alkyl sulfonyl. haloalkyl. cyano. nitro. 
acyL alkoxy carbonyl. carboxy. amino, carbamoyl, 
alkylene dioxy. cyanoalkyl. alkoxy carbonyl alkyl. 
carboxyalkyl. carbamoyl alkyl. haloalkoxy. alkyl with 
optionally substitutable amino alkoxy. alkyl it is 
selectedfrom optionally substitutable amino alkyl. acyl 
amino alkyl ). 



However, ring X&apos; shows pyridine ring, Z' single bond, 
alkylene. alkenylene. alkynylene or shows-NR 5 -. 
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R' . R 2 6<H-**l*Jl*oT**» 

t;u+ju. 7;H3*-X /\P7 
7£A 2jju/^;u. 7 

7i^U^^^AVR' <fc R 2 i:;i<5lMc!i££LT 
*>-fe*>Jl£Jf*fi!c;F8#S£SUR 3 
7*>^**>t*L, A x O R 4 7;U+ 

7A/*;k 7;ua*-x 7ki£S, 7ju* 
7;u+;u7.;u7-<-;u. 7JU3r;ux;u* 
vta -ho, 7v;k 7Ao^>2iM>7t* 

u>s?***>, *;u7t?+v7^+;u. aju/^-r 
;u7A^uft*e>iHfl*iK»i~3 ffil®1t&S£^ 

[IS** 5] 

*KMb£«i3i*i**a>E£±WS2F;h.l»i£j!>< 

•2-(4-^PP^>l/'r;U)-3-(2-v/^5 L ;U7S/)^h 

•2-*W^JU-6-^7:?Pt 0 ;U-3-'[a$>;*JU*- 
;U75y^P[2,3-b]t' ,| Jv> 

•s-tKp+v^-e^Uv^^^TK^vu^my 

[2,3-b]t°'Jv> 
Specification 

[0001] 

[££±<7>ftjffl#i?] 

«<b£«j£*£*tt*h:/<b£8!*5J:t/*fl>e 



[0002] 

S] 

]*lfcfc£l*3K*<Dfca>©<b¥*fflj* (*« 
Ri**JU:a>l!l*)f~S<b£#*«wifc<, 
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(However, R shows hydrogen, alkyl, acyl, optionally 
substituted aralkyl. ) is shown, R 1 , R 2 shows identical or 
different hydrogen > halogen* alkyU alkoxy, hydroxy 
group, cyano, haloalkyl, carboxyl, amino, 
carbamoyl, alkoxy carbonyl, optionally substituted phenyl, 
or R 1 and R 2 connect mutually and basis which forms benzene 
ring is shown, the R 3 shows hydroxy group, acyloxy, case 
where at same time R 4 shows hydrogen , alkyl , optionally 
substituted aralkyl, optionally substituted aromatic ring or 
optionally substituted heteroaromatic ring basic (substituent is 
substituent 1 - 3 it is selected from halogen, alkyl, alkoxy, 
hydroxy group, alkyl thio, alkyl sulfinyl, alkyl sulfonyl, 
cyano, nitro, acyl, alkoxy carbonyl , carboxy, amino, 
carbamoyl, alkylene dioxy, carboxyalkyl, carbamoyl 
alkyl ) is excluded. 



[Claim 5] 

ketone compound or osteoporosis therapeutic agento which 
is stated in Clairtf)flwhere pharmaceutical ly acceptable salt 
ischosen from below-mentioned compound 

* 2 - (4 -chlorobenzoyl ) - 3 - (2 -dimethylamino ) ethoxy 
thieno {2 and 3 -b } pyridine 

* 2 -benzoyl-6-isopropyl-3- methane sulfonyl amino furo {2 
and 3 -b } pyridine 

* 3 -hydroxy -2- piperidinocarbonyl thieno {2 and 3 -b } 
pyridine 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention has bone resorption suppression action which is 
superior, regards application of useful novel ketone 
compound and its pharmaceutical^ acceptable salt, and 
ketone compound and its pharmaceutical^ acceptable salt 
which include the this said novel compound as osteoporosis 
therapeutic agent. 

[0002] 

[Prior Art And Problems To Be Solved By The Invention] 

With one syndrome which points to disease which bone mass 
of per unit volume decreases to abnormality osteoporosis 
without causing change to chemical composition (Ratio of 
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[0003] 



[0004] 

zizmm^m-£tm 0 . 



%ii%iz?i.t>tiB*mm<Dm®<D\zt/v 
t'it%x&m®mzmt<DT°frmti^ti 

[0005] 

t*] %m & o ;s mmt Lxmm £ *tr i*» 
*te&*)\,^mm\z-oi\xiz. nmzwti 



[0006] 

ifift. ±tmmt\tit¥%.&z±<mz7jit$? 

l^ffi [A.JJohannesson £> . m > K ^ 'J > □ V — 
(Endo-crinology)ll7 1508 Ms 3— P|i/^ 

ua^it* 135172 -5t^t\a-ns/^r*mi* 

|g 136569 ^'i>fc\ 3 — P» i/tttMttftS 
146921 #4itf.#SM$ft* 4644012 
*]. 

[0007] 
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organic and inorganic ) of ossein itself, protein, calcium in 
bone and decrease of the phosphorus are physiological 
feature. 

[0003] 

Because also decrease of bone mass has joined to bone mass 
reduction as this disease with physiological aging, you call 
thing which displays pelvic pain, pathological bone 
fracture, ft body deformation or other clinic disease in 
comparison with decrease with physiological aging,as 
definition bone mass reduction with remarkable ones, it is 
possible densely. 

[0004] 

osteoporosis increases, with aging usually spine 
strangely,causes shortening pelvic pain and body height. 

Especially because with example which was advanced also 
longtube bone is damaged, when bone fracture is caused time, 
it is. 

Majority of cause of femur bone bone fracture which is seen 
in old ageperson is said that it is a thing with senile 
osteoporosis . 

[0005] 

As cause of this osteoporosis, while also menopause includes, 
it is a diverse such as abnormality, nutrition disorder of 
secretion vitamin Dformulation. calcium formulation, 
calcitonin formulation, screw phospho Ney jp7 formulation 
which is used, but so faras therapeutic agent of osteoporosis is 
not limited, object certainty cannotcall effect. 

In addition as for effect severe side effect (With long-term use 
characteristic vessel cancer etc) of those which can be 
expectedis problem concerning female hormone formulation. 

Therefore, effect being more secure, development of 
osteoporosis therapeutic agent where safety is high is strongly 
desired. 

[0006] 

Recently, above-mentioned formulation thio naphthene -2- 
carboxylic acid derivative which differs chemical structure 
completely or 3 -phenyI-4H-l- benzopyran-4- on derivative 
(isoflavone derivative ) has bone resorption suppression 
action, it is useful as the therapeutic agent of osteoporosis, it 
is reported densely, { A.J.Joha nnesson and others and endo 
Castanea crenata Sieb. et Zucc. cinder di- (Endo-crinology ) 1 
Vol.7 1. 1508 page. European Unexamined Patent No. 
1 35 1 72 disclosure. European Unexamined Patent No. 
1 36569 disclosure. European Unexamined Patent No. 
146921 disclosure. U.S. Patent 4644012 specification }. 

[0007] 
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K3W*(*a^ft* 4970335 ^xP 
8^****1/® &3M*(#I|ft|«Fm 4990503 

/^F*mi*m 357172 

[0008] 

tt»3-tKa**>7aC2,3-Wtf'J5?>.2.*;U7K> 

8JBx;U33«fei;3-tKP+-> J 5 L B>C2,3-b]tf l Ji? 

P't-l'^'JS^-'trST.h'J — (J.Heterocyclic 
Chem.)23#. 1465-14691. 1986 ft. 1^124 
85-89 1987 fffctf £3*TCl*l». 

©t?*y» *3;S14l=HLTI*±<tB 

*-*-y&uiM*w*2oi9i7i *&ei=i*4 

v^*?i>£*i^i/t°VvMb£1W^ 
*&i=,£BftlMK noi946 *Hinfti=ii. 

tf|l!S**iTl*». 
[0009] 

fiiBS:i^icTt'^^4ir^)§^x^x>-2-* 
;M?>BBSSH**I»im* 3-7x^;u-4H-i-/<> 



[0010] 

«*»^:£l*l=«*<D<rh:/ib£*!l»££ 



[0011] 
l.iC(I): 



1993-4-6 

Furthermore, (cycloalkyl amino ) methylene screw 
(phosphonic acid ) derivative (U.S. Patent 4970335 
specification ), heterocyclic ring screw phosphonic acid 
derivative (U.S. Patent 4990503 specification ), benzo furo 
quinoline derivative (European Unexamined Patent No. 
357172 disclosure ) etcis reported as derivative which 
possesses bone resorption suppression action. 

[0008] 

On one hand, 3 -hydroxy furo {2 and 3 -b } pyridine -2- 
carboxylic acid ethyl and 3 -hydroxy thieno {2 and 3 -b } 
pyridine -2- carboxylic acid ethyl isreported to Journal of 
Heterocyclic Chemistry (Journal of Heterocyclic Chemistry ) 
Vol.23. 1465-1469 page. 1986. same Vol.24. 85-89 
page. 1987 as thieno or furopyridine compound. 

But, these are stated none being something which is 
synthesized the interest in regard to synthesis or for verifying 
chemical react&Sry^Tn regard to pharmacological activity 
completely. 

In addition, in order to prevent in-vivo parasite 3 -hydroxy 
benzothiophene or thienopyridine compound isdisclosed in 
Canada Unexamined Patent Publication 2019171 disclosure . 

Furthermore, benzothiophene compound which possesses 
analgesic anitinflammatory action etc is disclosed inEnglish 
Patent No. 110 1946 specification . 

[0009] 

It is not something to which thio naphthene -2- carboxylic 
acid derivative which is reported with theaforementioned 
literature or 3 -phenyl-4H-l- benzopyran derivative bone 
resorption suppression action of (isoflavone derivative ) is 
weak, as treatment drug of osteoporosis never can be 
satisfied. 

[0010] 

[Means to Solve the Problems] 

these inventors develops osteoporosis therapeutic agent which 
is superior densely in objective tosynthesize various ketone 
compounds, diligence result which is searcheddiscovered 
ketone compounds of novel or public knowledge which 
possesses the bone resorption suppression action which is 
superior concerning pharmacological action, this invention 
reachedto completion. 

this invention is as follows. 

[0011] 

1. Formula (I ): 



Page 10 Paterra Instant MT Machine Translation 



JP1993086064A 



1993-4-6 



lit 4] 




R 3 



Y^CO-Z-R 4 



(I) 



[Chemical Formula 4] 



JfXl*t°'Jv>^^^o 



[0012] 



7JU^-b>*7JU+ 



R 1 *R 2 l*H^**l4WttoT**./\ay> % 
7JU+JU* 7il/3*v, *!££* v7A /\P7 

;u*;u* *;u^v;u. 7;u*jut?8&$*it 
i*t*J:i*75a 7;u*;i/T*a&£*i"Ci^Ti 
ja^i/z^-Ok 7;u=i^v*;utK- ju x a& 

7;u+;uT'a^$Hri^r4icfei^;u^7^E^ 

JU* T)V*)\,?* % 7 l )—)\s?*+ 7)\,*)\sX)l 

;u* 7 , j-ju7ju:7-<:^u. 7;u*n*XA' 
7tx-;u % 7'J-^tju*- ;u x 7U-;u**v* 

7 J 7;U*;U**v* tKn*v7;U^U* 7vJU 
t*ri'7)l*)ls 7;i/3*v7^l/, 7;U+ 
;i/-ea^^*tTL^Tt<fcL^7S-/7;Ua+v. 7 

^^•ca**tiTL^Tt«fci^75y7;i/*;u, 
7v;u7^/7;u+;u^^*A\r 1 <t r 2 <k*<s 

U>,7^+b^v^^vtL<!4^>-tf>II$ 
[0013] 

R 3 li7kS£S* 7vmv, 7;u=j*v* 7;u 
*;U"Ca»*tLTl^T : fcJ:l^75/7;ua^>* 

7;u*;i/XJU*-;t/7£A 7;u*;uT*a&£ 

ftTl>TtM>75/7;U*;U7JU*-;U75 

A 7'j-;i/x;u*-;u75-/£** 0 

[0014] 

R 4 l47A^U.a»S£^LTl*Tfc<fcl*7? 
*l4a»S£WLTl*T*cJa*tt*^«ag 

(*asti4. / \py>, 7;u*;u. 7;u=i+v, 
7kl£S* 7)i*)\stts 7;u+;ux;u^-;u. 
7;u+;utju*-;u* /\q7;u^nu* v7A - 



ke^aSbb"mJffi§#id!W , Bich is displayed by {In Formula, each 
signal is as stated on description below. } (I ) or 
pharmaceutical^ acceptable salt 0 

Ring X shows pyridine ring. 

Y shows oxygen atom* sulfur atom. 

Z shows single bond* alkylene* alkenylene* alkynylene. 

[0012] 

R 1 * R 2 with identical or different hydrogen* halogen* 
alkyl* alkoxy* hydroxy group* cyano* haloalkyl* 
carboxyU alkyl with optionally substitutable amino* alkyl 
with optionally substitutable carbamoyl* alkoxy carbonyl* 
optionally substituted phenyl* nitro* acyl* alkyl with 
optionally substitutable sulfamoyl* alkyl thio* arylthio* 
alkyl sulfinyl* aryl sulfinyl* alkyl sulfonyl* aryl sulfonyl* 
aryloxy* aralkyloxy* hydroxyalkyl* acyloxy alkyl* 
alkoxy alkyl* alkyl optionally substitutable amino alkyl* 
acyl amino alkyl is shown with optionally substitutable amino 
alkoxy* alkyl, or basis to which R 1 and R 2 connect mutually 
and form optionally substituted alkylene* alkylene dioxy or 
benzene ring is shown. 



[0013] 

R 3 with hydroxy group* acyloxy* alkoxy* alkyl shows 
optionally substitutable amino alkyl sulfonyl amino* aryl 
sulfonyl amino with optionally substitutable amino alkoxy* 
alkyl sulfonyl amino* alkyl. 

[0014] 

R 4 shows alkyl* optionally substituted aralkyl* optionally 
substituted aromatic ring or optionally substituted 
heteroaromatic ring basic (substituent is substituent 1 - 3 with 
halogen* alkyl* alkoxy* hydroxy group* alkyl thio* 
alkyl sulfinyl* alkyl sulfonyl* haloalkyl* cyano* nitro* 
acyl* alkoxy carbonyl* carboxyl* amino* carbamoyl* 
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7£A *;u/<*-f t fray's** 

*;u v /\D7;U34r'>. 7A^H?Mlft*:h.T 
l»Tt*l^75«/7;i/a**>, 7;U*;UT?fi&£ 
+lT^Tt«fcl^7Sy'7;U+;U, 7v;U75/7 



7VU*;k 7JUa**>, v?;. 
/\P7;u*;K AjU/t?**»u. ^um^e-OUs 7 

7vJUt+'>$*L, fro R 4 frTJMrJk 

7)i*)i>. 7;up*X iYMM. 7)1* 
frtts 7;u4r;ux;u7-<-;u. 7;u*;i/*ju* 
-ju, v7A=hP.7vJK7JUP4rv/*;u7t-c 
^;u. a;u7t-;**>;K 7n^u-cmft**i-cn 
Tt<J:^7SA 7;u*JUT'B&£*iTl'>T£J: 
i^u/^-OK 7;i/+b>v^v, 
vr;u*;u.;k;u/^'Oi/7;u^;ufrbiMiR£ 

1-3 ®0>g&S£L^)£*iKiI££l&<o 
2.3(1 ): 
[0015] 



R 1 



R : 



3 A 




alkylene dioxy. cyanoalkyl. alkoxy carbony! alkyl. 
carboxyalkyl. carbamoyl alkyl. haloalkoxy. alkyl with 
optionally substitutable amino alkoxy. alkyl it is 
selectedfrom optionally substitutable amino alkyl. acyl 
amino alkyl ). 



However, R l . R 2 shows identical or different hydrogen, 
halogen, alkyl. alkoxy. hydroxy group, cyano. 
haloalkyl. carboxyl. carbamoyl, alkoxy carbony 1. 
optionally substituted phenyl, or R 1 and R 2 connectmutually 
and basis which forms benzene ring is shown, R 3 shows 
hydroxy group, acyloxy, case where at same time R 4 shows 
alkyl. optionally substituted aromatic ring or optionally 
substituted heteroaromatic ring basic (substituent is 
substituent 1 - 3 with halogen, alkyl. alkoxy. hydroxy 
group, alkyl thio. alkyl sulfinyl. alkyl sulfonyl. cyano. 
nitro. acyl. alkoxy carbony 1. carboxyl. alkyl with 
optionally substitutable amino, alkyl it is selectedfrom 
optionally substitutable carbamoyl . alkylene dioxy . 
carboxyalkyl. carbamoyl alkyl ) is excluded. 



2. Formula (I" ): 
[0015] 

[Chemical Formula 5] 



*y«**ti»^h><b**(i-)**tt*a>Ea8± 
r 3a i**»S£*i*7 v;u**v£ 



ketone compound which is displayed by {In Formula, each 
signal is as stated on description below. } (I" ) or 
pharmaceutical^ acceptable salt c 

cyclic X&apos; shows benzene ring or pyridine ring. 

R 3A shows hydroxy group or acyloxy. 

R 4A with alkyl shows optionally substitutable acyl amino 
alkyl with optionally substitutable amino alkyl or alkyl. 

Other signal those which are defined with description above 
and issynonymous. 



Page 12 Paterra Instant MT Machine Translation 



JP1993086064A 



1993-4-6 



[0016] 

3.3(1'): 
lit 6] 

R 1 



[0016] 

3. Formula (I&apos; ): 
[Chemical Formula 6] 



R 3 



Y^CO-Z 1 ~R 4? 



(r ) 



[0017] 

z' ants** 7;u*b>. 7;u^-b>. 7;u* 

«IU R 5 I***. 7JU*;U. 7vik B&S£ 
[0018] 

R 4, fi7KSt. 7;u*;u. fi&S£*r LTi^riJ: 
-;u. 7;u*;u7ju*-;u. /\P7;i/+;k v 

7-/, -hP,7vik 7;U3^rv*;U7tC-;b, * 

;u^+v;u> 75A *;u/^-ou. 7;u+u> 

;u7;u+;u> *jU7t?*v7JU*;u* *;u/^-f 
;u7;u*;u. /\P7;u=i*v. 7;u*ju-ea& 

$;hTl^Ti«^75/7;b3*V* 7;U*JUT* 
B»£jh/Cl*T*<fcl*75/7;U*;K 7 v;U7 
5/7;U^UA>bii^tlliS 1-3 <I<D8&8£ 

[0019] 

II X' JsR 1 v R 2 x R 3 l*Mfa(CT^«^^^ 
t<D<tl*)go 

*/*u m x' ^eg v>$£^u z' 
7;u*u>. 7;u^-b>. 7;u*-b>£ 

*l£-NR 5 -£*:7no 

(ffiU R 5 I***. 7JU+A/. 7vik 
£LTl*T*«fc^7^U*;u£*So)£*U 
R l . R 2 A<^-£*li^&-3T7kf?t. /\P^, 

7;u*;u. 7jup*v. 7KSSS. v7A /\a7 



ke©oi bb"S^D§SidH'Sich is displayed by {In Formula, each 
signal is as stated on description below. } (F ) or osteoporosis 
therapeutic agent 0 whichdesignates pharmaceutically 
acceptable salt as active ingredient 



alkylene. alkenylene. alkynylene or -NR 5 - it 



[0017] 

single bond, 
shows Z\ 

(However, as for R 5 connecting with hydrogen, alkyl. 
acyl. optionally substituted aralkyl. R 4 ', it shows thebasis 
which forms nitrogen containing heterocyclic ring. ) 

[0018] 

R 4 ' shows hydrogen, alkyl. optionally substituted aralkyl. 
optionally substituted aromatic ring or optionally substituted 
heteroaromatic ring basic (substituent is substituent 1 - 3 with 
halogen, alkyk alkoxy. hydroxy group . alkyl thio. 
alkyl sulfinyk alkyl sulfonyk haloalkyk cyano. nitro. 
acyk alkoxy carbonyk carboxyk amino, carbamoyl, 
alkylene dioxy. cyanoalkyl. alkoxy carbonyl alkyk 
carboxyalkyl. carbamoyl alkyl. haloalkoxy. alkyl with 
optionally substitutable amino alkoxy. alkyl it is 
selectedfrom optionally substitutable amino alkyk acyl 
amino alkyl ). 



[0019] 

As for ring X&apos;. Y. R 1 . R 2 . R 3 thing and synonymy 
which are definedwith description above. 

However, ring X&apos; shows pyridine ring, Z' single bond, 
alkylene. alkenylene. alkynylene or shows-NR 5 

(However, R 5 shows hydrogen, alkyk acyl. optionally 
substituted aralkyl. ) is shown, R 1 . R 2 shows identical or 
different hydrogen, halogen, alkyk alkoxy. hydroxy 
group, cyano. haloalkyk carboxyk amino. 
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7SA Afl,/*E-Ok 7 

7v;Ut+v^*L, fro R 4 7;u* 
S&S££ LT^T&Ja^n^k MSI 
S£WLT^TtiJ:l^«aS**l4{Ift&£ 

7;u+;u. 7-iua+->. ?K&g. 7ju* 
7;u*;u*ji/7-<-ju. 7;u4-a>3ju* 

_;k v7 A -hn s 7'>ik 7 jm**>*;U# 

_/k *;utK^-> s 75A ini/^i^s 7)i>* 
)\,7 )i*)\,fri>WRZ*iffi i~3 fflfl>a»S£n 

[0020] 

l.Z fc<fcl/ Z' l=Bi*l»#SS#©Si*. 

*a>a*si4a* i~4 -efey. 

7;^-u>i*Effitt» »a«fl)i*f*i"e*J: 
<\ -to&fcftttil* 1-4 -C&y, Uttitlcli 

<.-troet*»i4a* i~4 T?fey,jn**i=i4 

I17-U>. ^Dt°-b>. ^7-b>^ifA<C 

z'© r 5 ic^L-c.7;u^;u<tLTi4,^ie r 1 
fcj;u: R 2 ic^*Bi7;uJr;u<i:iB] 

Z'<DR 5 icHLT^^/UtLTIi^aiBR' fc4: 

R 2 KHS»7*>;u£H fl)tfl)*<*if &*i 

BS 

7;u*;u<tLTi**&f2 R 4 &tf R 4 'icffl^fl#m 

[0021] 

Z'lcfgLT R 4 '<t^£LTff2/££tll!#^^ 
li * 7;u*ju* ?x-;U7;U*;U* 75/JUftif)* 

*r i/cn-ctja* 5-7 ftjre&y. e puv>* e 



carbamoyU alkoxy carbonyl* optionally substituted phenyl, 
or R ] and R 2 connect mutually and basis which forms benzene 
ring is shown, the R 3 shows hydroxy group* acyloxy, case 
where at same time R 4 shows hydrogen * alkyl „ optionally 
substituted aralkyl* optionally substituted aromatic ring or 
optionally substituted heteroaromatic ring basic (substituent is 
substituent 1 - 3 it is selected from halogen* alkyl* alkoxy* 
hydroxy group* alkyl thio* alkyl sulfinyl* alkyl sulfonyl* 
cyano* nitro* acyl* alkoxy carbonyl* carboxy* amino* 
carbamoyl* alkylene dioxy* carboxyalkyl* carbamoyl 
alkyl ) is excluded. 



alkylene is good straight chain* branched whichever, as for 
carbon number usually with 1 -4, methylene* ethylene* 
trimethylene* propylene* tetramethylene etc is illustrated 
concretely. 

alkenylene is good straight chain* branched whichever, as 
for carbon number usually with 1 -4, vinylene* 
propenylene* butenylene etc is illustrated concretely. 

alkynylene is good straight chain* branched whichever, as 
for carbon number usually with 1 -4, ethynylene* 
propynylene* butynylene etc is illustrated concretely. 



Connecting with R 4 ' in regard to Z\ as nitrogen containing 
heterocyclic ring whichis formed, it is possible to have 
possessed oxygen * sulfur* or optionally substitutable 
nitrogen atom (As substituent, alkyl* phenyl alkyl* acyl 
etc) as heteroatom atom with 5 - 7 -member ring where, 



[0020] 

In this specification, each signal means next saw. 
l.Z and meaning of each signal regarding Z\ 



In regard to R 5 of Z', as alky!, you can list thosewhich are 
similar totpbtttfflrf^gk 1 and alkyl regarding the R 2 . 

In regard to R 5 of Z', as acyl, you can list thosewhich are 
similar to postscript R 1 and acyl regarding the R 2 . 

In regard to R 5 of Z', as optionally substituted aralkyl, you can 
list thosewhich are similar to postscript R 4 and optionally 
substituted aralkyl regarding the R 4 \ 

[0021] 
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[0022] 

2.r' fcjcu'R 2 iz«isi»fciB*a>*i*. 

«k<.-t©K«»i*a» i~io, i~8. 
$bic £l<i* i~6 -c&y, JU**i=i*ffl* 
;k mm. ?ot 0 ;k -fv^Pbfji/, -f 

y?7;u, m 2 m 3 ift:?7;u, 

[0023] 

•ct»*<,-t©K*»iiii« i~io, £L<li 

i~8, guii i~6 -e&y, m^mi^iifii 

?MrV, -f 7?Mrv, m 2 tt?Hr*>, * 3 fft 
[0024] 

l~4, £L<I* 1-3 T»fty. /\n7JU^UiLT 
I*. JU**l=l*7;M-ofl*JK V? )\,*u%?- 
;u, 7u=E®T)i>* VaaMm. W?J\s*a® 

[0025] 

38lcttl6tt*ttl~4fl)7;i/^UT*^**l* 
6^^»75^ tLTtt, £tt*l~l*75A CI 

75A vfi!^;u7SA h?;u75A vEt^;u7 

SA fcfn'JvA tf^UvA ^;u*'J,/£<!: A<[ 
[0026] 

l=33lt»a»*tLT<D7;U*JH*, ^OTk^ 
St 1*3$ l~5, £L<li I -3 T'fci# 0 

**SR75yi*i8ttTffc-3Tt,J:L^. 

fr**l»a;uA^i,fcLTI4*i**lclia;u/< 

0S4 



pyrrolidine, piperidine, morpholine, piperazine, 4- 
methyl piperazine etc is illustrated. 

[0022] 

2.R 1 and meaning of each signal regarding R 2 . 

halogen is fluorine, chlorine, bromine, iodine. 

alkyl is good with whichever of straight chain or branched, as 
for carSobritdiiber usually 1-10, preferably 1-8, 
furthermore with preferably 1-6 , methyl, ethyl, propyl, 
isopropyl, butyl, isobutyl, secondary butyl, tertiary 
butyl, pentyL hexyl, octyl etc isillustrated concretely. 

[0023] 

alkoxy, it is good with whichever of straight chain or 
branched, as for carbon number usually 1-10, preferably 
1-8, furthermore with preferably 1-6 , methoxy, ethoxy, 
propoxy, isopropoxy, butoxy, isobutoxy, secondary 
butoxy, tertiary butoxy, pentyloxy, hexyloxy, octyloxy 
etc isillustrated concretely. 

[0024] 

alkyl portion in haloalkyl is good straight chain, branched 
whichever, as for carbon number usually 1 - 4, with 
preferably 1-3 , fluoromethyl , difluoromethyl, 
bromomethyl, chloromethyl, trifluoromethyl, 
trifluoroethyL pentafluoropropyl etc is illustrated 
concretelyas haloalkyl. 

[0025] 

As for amino in optionally substitutable amino with alkyl, 
with straight chain or branched, the carbon number mono- or 
disubstituted may be done to ideal with alkyl of carbon 
number 1-4, inaddition this said amino is good even with 
cyclic . 

As this amino, amino, methylamino, dimethylamino, 
ethylamino, diethyl amino and pyrrolidine piperidino, 
morpholino etc are illustratedconcretely. 

[0026] 

As for alkyl as substituent in optionally substitutable 
carbamoyl with alkyl, as for the carbon number usually 1 - 5, 
it is a preferably 1-3. 

In addition this said amino is good even with cyclic . 

As this carbamoyl carbamoyl , methyl carbamoyl, dimethyl 
carbamoyl, morpholino carbamoyl, etc is illustrated 
concretely. 
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[0027] 

li, h*v*;i/?t?-;u. »M-v* 

[0028] 

aiE R 4 l=B8*tt«»***LT^T 
ttai« -hP7;U+;UT'S^+lT^T : t, e fcL^7 

s^io^-v, 7;MrA'Trg&£;h.Ti^-r;£ c fc 
i^s^Mn/u, 7->;u75y7;u+;uA^C^ 

;u, ;u:7x=ju, fit h+->7i-Jk -hP7x 
-;u, s?fl^u75/a*;i>7x— A'. v^^;u7 
5/^Dt'+v7i-;k fcKa*<>7x=.;k 7 
fc5^U75yffl^;u7x-;u&fc*jb«[**j|i». 

[0029] 

7*>iHiBK*7*>iU, ^fl7v;W ffi«a 
7->JKDlv*"*U?t.J:<, BIJKffie7v;UtLTI* 

tj^s-oW *l<» 2-5 a)7;u 

7S/;KD^ftCfcLTI*, 7-fc^U, ^Ptf*- 

ju, M;u, t°/\*P'T;u, '<> , ./-ou, ?p^ 
;u, t^u, ^zi^^-f ;u. -f v— p^i/y^te 

[0030] 

7;u*;ur*fi&£;hT^Ttcfc^7JU?7 ; E-i' 
;n-fcitfl#, ffl&g<tLT<D7;Mr;ui, Ell 

i?a»a>^-f*iT?fcJ:i*. 



1-2 T7&». 



£L<li 



;ufc£*<[*£*ill8. 

[0031] 



[0027] 

alkoxy portion in alkoxy carbonyl is good straight chain, 
branched whichever, as for carbon number withl - 4, 
methoxycarbonyl, ethoxy carbonyl, propoxy carbonyl, 
isopropoxy carbonyl , butoxy carbonyk isobutoxy 
carbonyl, tertiary butoxy carbonyl etc is illustrated 
concretely as alkoxy carbonyl group. 



[0028] 

As for substituent in optionally substituted phenyl, those 
which are similar to thesubstitution in heteroaromatic ring 
which is possible to possess optionally substituted aromatic 
r®g£rt£>sutlsniu£Al regarding postscript R 4 are illustrated, with 
the preferably alkyk halogen, alkoxy, hydroxy group, 
nitro alkyl optionally substitutable amino alkyk acyl amino 
alkyl is illustrated with optionally substitutable amino 
alkoxy, alkyl. 

As this phenyl, for example chlorophenyl, methylphenyk 
methoxyphenyl, nitrophenyl, dimethylamino ethyl 
phenyl, dimethylamino propoxy phenyl, hydroxyphenyk 
acetylamino ethyl phenyl etc is illustrated. 

[0029] 

acyl is good with whichever of aliphatic acyk aromatic 
acyl, heterocyclic acyl, alkanoyl is desirableas aliphatic 
acyl, alkanoyl of especially carbon number 2-5 is desirable. 

As embodiment of acyl, acetyl, propanoyk butyryk 
pivaloyk benzoyl, furoyk thenoyk nicotinoyk iso — 
P jp8jpll J 4 etc isillustrated. 

[0030] 

In optionally substitutable sulfamoyl with alkyl, alkyl as 
substituent is good withwhichever of straight chain or 
branched, in addition is good with whichever of the 
monosubstituted disubstituted. 

carbon number of this said alkyl usually 1 - 4, is preferably 
1-2. 

sulfamoyl, methyl sulfamoyl, ethyl sulfamoyl, dimethyl 
sulfamoyl, diethyl sulfamoyl etc is illustrated as this 
sulfamoyl. 

[0031] 
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ii»tttto)^-r*iTft.«fe<. *a>ft*»i;j:a« 

1-4, £1X14 1-2 T'&y, 7;U*JU^*<tLT 

?Qtf;i^*, ?*;u**fcif *<c***i». 

[0032] 



[0033 



] 



7JU*/bx;i'7*-;w=ssit»7;i/*;wiiSffl 

(ifltt 1-4, £UI4 1-2 -Cfcy. 7JU*;U^ 
[0034] 

[0035] 

7^*;u^yu*-;uicj3it»7^*;n*tttt 
ftatt i~4, £L<i4 1-2 ffcy, 7;l4^ux 

[0036] 

7U-./U7JU*- yu<tLT, a^ictt^x- ;u 
[0037] 

7M--M-*v£LTi4, JU**c:ii7xy* 

If 

[0038] 
[0039] 



alkyl in alkyl thio is good with whichever of straight chain or 
branched, carbon number usually 1 - 4, with preferably 1-2 , 
methylthio. ethyl thio. propyl thio. isopropyl thio. butyl 
thio etc is illustrated as the alkyl thio, 

[0032] 

As aryl thio, phenylthio. tolyl thio. chlorophenyi thio such 
as is illustrated concretely. 

[0033] 

alkyl in alkyl sulfinyl is good with whichever of straight chain 
or branched, carbon number usually 1 - 4, with preferably 
1-2 , methyl sulfinyl. ethyl sulfinyl. butyl sulfinyl etc is 
illustrated as the alkyl sulfinyl. 



[0034] 

As aryl sulfinyl, phenyl sulfinyl. tolyl sulfinyl. 
chlorophenyi sulfinyl etc is illustrated concretely. 



[0035] 

alkyl in alkyl sulfonyl is good with whichever of straight 
chain or branched, carbon number usually 1 - 4, with 
preferably 1-2 , methyl sulfonyl. ethyl sulfonyl. butyl 
sulfonyl etc is illustrated as the alkyl sulfonyl. 

[0036] 

As aryl sulfonyl, phenyl sulfonyl. tolyl sulfonyl. 
chlorophenyi sulfonyl etc is illustrated concretely. 

[0037] 

As aryloxy, you can list phenoxy. tolyl oxy. 
chlorophenoxy. nitro phenoxy etc concretely. 

[0038] 

As aralkyloxy, you can list benzyloxy. phenyl ethoxy. 
phenyl butoxy etc. 

[0039] 

alkyl portion in hydroxyalkyl is good with whichever of 
straight chain or branched, carbon number is listed usually 1 
4, with preferably 1-2 , hydroxymethyl. hydroxyethyl etc. 



[0040] 



[0040] 
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TI4i]izEL*£u£7v./UAW 5>*i. **7;u 

*0ft*»(4iMC 1-4. £L<I4 1-2 
TJfcy. 7'>^*->7;U+iUfcLTIt7"bh* 
•>ffl*;k 7-feMf'>«*^. T-kt-f-isJTJls 

[0041] 

7;ua**>7;U4rJH3fc(t»7JI/a + *>W» 

ommmrM-s i~4. £ixt4 1-2 -eay. * 
*7;u*iu»»i*. Eatt^tt^att©^ 

14 1-2 T-fcy.7;ua*v7;U*;Ui:LTI4$h 
[0042] 

7;i^uT*aft$ftT^T : tcfci^7£>'7;u3* 
•>iwfc(t»asi3Si:LTa)7^4r;n*» ^a 
ft. i?afta>i*f *n?t«fc<» **ast7;u*;u 

ftXftlttSft 1-4, £L<I4 1-2 -Cfey, 
7il>a**>»#li, Itlltt**l*»attfl)l^-f 
*lT?t«J:<.-t©ft*ttl*a# 1-4. £UI4 
1-2 "CfellS. 

a»75y7;ua*i/l*att7S«/7;ua 
*i/-CfeoTi«fcl*. 

aK75/7;ua+*>i:Lri475/SSh+*>s fil 
^;U75/fflMr*>, i?$f-;u75/»MrS'i-b? 

[0043] 

7;u+;u-eaft^^.r^x : tJ;i ,k 75y7;u+ 
;n=*sit»a*»tLT©7;u*;n*, ^a 
ft. s?a»oi^*i-ctJ:<, **«!5R7^*;i> 

mmiSI4ii^ 1-4. $ L<I4 1-2 T»*y, 

hX't&<.*o)mmmrmi£ i~4. £ixi4 

1-2 T'fe)j#o 

**3tt75y7;u*;u*att7S/7;i/*;u"C 

^R75/7;U*;U<!:LTI4. 75>M5i^U. fl* 
vffl^;U75/^Pe^J-t°P'Jv- 



As acyl portion in acyloxy alkyl, you can list kind of acyl 
which ismentioned earlier, in addition alkyl portion is good 
with whichever of the straight chain or branched, carbon 
number usually 1 - 4, with preferably 1-2 , acetoxy methyl, 
acetoxy ethyl, acetoxy butyl and propionyloxy methyl, 
pivaloyl oxy methyl etc is listed as acyloxy alkyl. 



[0041] 

alkoxy portion in alkoxy alkyl is good with whichever of 
straight chain or branched, as for the carbon number usually 1 
- 4, with preferably 1-2 , in addition as for alkyl portion, 
isgood with whichever of straight chain or branched, carbon 
number usually 1 - 4, with the preferably 1-2 , 
methoxymethyl. methoxyethyl. ethoxyethyl. 
methoxybutyl etc is illustrated as alkoxy alkyl. 

[0042] 

alkyl as substituent in optionally substitutable amino alkoxy 
with alkyl is good withwhichever of monosubstituted, 
disubstituted, in addition this said alkyl is good with 
whicheverof straight chain or branched, as for carbon number 
usually 1 - 4, with preferably 1-2 , inaddition as for alkoxy 
portion, is good with whichever of straight chain or branched, 
the carbon number usually 1 - 4, is preferably 1-2. 

In addition, this said amino alkoxy is good even with cyclic 
amino alkoxy . 

amino ethoxy. methylamino methoxy. dimethylamino 
ethoxy. 1- pyrrolidinyl methoxy. piperidino methoxy. 
morpholino methoxy etc is illustrated as this said amino 
alkoxy. 

[0043] 

alkyl as substituent in optionally substitutable amino alkyl 
with alkyl is good withwhichever of monosubstituted. 
disubstituted, in addition this said alkyl is good with 
whicheverof straight chain or branched, as for carbon number 
usually 1 - 4, with preferably 1-2 , inaddition as for alkyl 
portion, is good with whichever of straight chain or branched, 
the carbon number usually 1 - 4, is preferably 1-2. 

In addition this said amino alkyl is good even with cyclic 
amino alkyl . 

As this said amino alkyl, aminomethyl. methylamino 
methyl, dimethylamino methyl, ethylamino methyl and 
dimethylaminopropyl. 1- pyrrolidinyl methyl, piperidino 
methyl, morpholino ethyl etc are illustrated. 
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[0044] 

-f-a)ft*»iia# 2-4 T?*u,7;u*/-f 

7U(&* 1-4, £1X14 1-2 <DSffitt**li» 

fttttf>7;u*;u), 7;u3**>(K*a 1-4. * 
UI4 1-2 0>Ea#**l*#tttt<D7;ua* 

vr-ou-c&y, **7;u*>u»#iilltttt** 

1-4, £1X14 1-2-Cfcffic 

31*75/ JU75./7;u*;H:LTtt. 7Hz*JU7 
5/fl*;u,7-fe*/U75./Hmu. zfa\£t-)i< 
7$.;®?)^ ^ptf*-;u75y«^;u, 
4;u73/n?JU&£ft<CK&hJft. 

[0045] 

R' fc R 2 tj6«SlM=ISfSfLT»ia**l»» 
S£WLT^Tt<i:l^7,Mrb>, 7/U*U>S? 

a^SirLTI4.R' ,R 2 l=fclf 

1 /\py>(tt*» J|$. 7S 

2 7^*>KEtatt**l4»fttt©L^*fCt 
JX, * tf)St5fi&l4S£ 1-4, £1X14 1-2 V 
feM.) 

3 7;i/a*i/(tttt***l4»tt«fl)t^*iT»t. 

«k<,-t©ft*ai*a« i~4, £ixii i~2 t? 

4 /\P7^*^C7^4r;i/»»ttEtttt**tt 

1-4, £L<I4 1~2T*&».) 

5 7Ki£S 

7-hP 

87;U4r^"Cll»**lTL^"CtJ:l^75/(7;i/* 

;usb# 14 mmtt $. * i* # © i^-f ft-e t * 

<, *-0>J*it2&l4a& 1-4, £1X14 1-2 T?fc 
[0046] 



[0044] 

acyl portion as substituent in acyl amino alkyl is good with 
whichever of the straight chain or branched, as for carbon 
number usually with 2 - 4, halogen, alkyl (alkyl of straight 
chain or branched of carbon 1-4* preferably 1-2 ), alkoxy 
(alkoxy of straight chain or branched of carbon number 1-4. 
preferably 1-2 ), with nitro or other optionally substituted 
benzoyl , in addition as for alkyl portion is good 
withwhichever of straight chain or branched as substituent on 
alkanoyl or ring, carbon number usually 1 - 4, is preferably 
1-2. 



As this said acyl amino alkyl, acetylamino methyl, 
acetylamino ethyl and propanoyl aminomethyl. propanoyl 
aminoethyl. benzoyl aminoethyl etc areillustrated. 

[0045] 

R 1 and R 2 connecting mutually, those which wereincreased to 
R l ,R 2 as substituent in basis which is formed,forms optionally 
substituted alkylene. alkylene dioxy and benzene ring, are 
included, assuming, that preferably, for example nextkind of 
ones are desirable, it is illustrated. 



1 halogen (chlorine, bromine, fluorine etc) 

2 alkyl (It is good with whichever of straight chain or 
branched, carbon number usually 1 - 4, is preferably 1-2. ) 



3 alkoxy (It is good with whichever of straight chain or 
branched, carbon number usually 1 - 4, is preferably 1-2. ) 

4 haloalkyl (alkyl portion is good with whichever of straight 
chain or branched, carbon number usually 1 -4, is preferably 
1-2.) 

5 hydroxy group 

6 cyano 

7 nitro 

With 8 alkyl optionally substitutable amino (alkyl portion is 
good with whichever of straight chain or branched, carbon 
number usually 1 -4, is preferably 1-2. ) 

[0046] 

optionally substituted alkylene those of carbon number 1-8 is 
desirable, for example methylene, ethylene, trimethylene. 
propylene, methyl trimethylene. dimethyl trimethylene. 
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>, vffl ^uMjffl f- u>, ffl ^jut- h^ffl ^ux 

vffl^Tr-^ffl^L/:/, v?ffl^JU'*>$ffl J 3 1 L'> 
[0047] 

lcj3ltl»7;u*U>i:LT(*K*a 1-4 Ot© 
[0048] 

BStLTI*, *<t*.l4'?PP'<>-tz>, ffl^U^ 
>-fe*>, tKP*V'<>-tr>, ffl h*v*>-tf>, 
h'J7^Pffl : f;U^>4f>, ->7/^<>-b*>>- 
h P * > -tz > , v ffl =f ) 1 7 5 y<> if > ft £ *< C 

[0049] 

3.R 3 fcg|*I»&IE#a>ftl*. 
7v;U**vlcfcl11#7v;U<t:LTI4,R' fccfc 

r 2 icHLfCRWL*to*fc(Drt<CS***u7- 

»>^**v£LTI4, 7-feh*v, :?Pt?*-;U 
[0050] 

7;U=J*v£LTI*. R' j3«fet; R 2 KHLTBtW 

7;U*;U-CMSl$*lTL^TtJ:t^7;U3**>fcL 
TI4,R' *5«fctf R 2 icHLTtfcWL^iUSfcro 

[0051] 

^©^maii®^ i~4, £l<i* i~2 r*fcy. 
7;u4;u7.;b^-;u7S^i:LTi*ffl ^;u;*ju* 
ZJU7SA s^;utju*-;i-7£A 

;U^-;U7Syfti:A^lfb4x0c 
[0052] 

7;U*;UT*M&£*lT^T : t<}:^75y'7Jl'3- 
rt,*;U*=Jt7S/lifclt»1Ift»£LTa>7 

n**;ufcJ:tf7JU*JUWfl'ia\ **i-Ptt*f* 
tt**l4#tttt<D^y*iT?*J:C fronts 
i*att i~4. £L<i4 i~2 r-fcy, 7;u+;ug 

*>A^Bi7S>'7;udr;ux;u^-;i,7S/i:tT 
14, 75^ffl ^;u7JU*-n<75 a 75/s^;u 
tju*-ju7£A 75>;? : f ;u7ju*-;u75 



methyl tetramethylene, dimethyl tetramethylene, dimethyl 
pentamethylene etc isillustrated. 

[0047] 

Those of carbon number 1-4 are desirable as alkylene in 
optionally substituted alkylene dioxy, methylene dioxy, 
ethylene dioxy, isopropylidene dioxy etc is illustrated as this 
said alkylene dioxy. 

[0048] 

for example chlorobenzene, methylbenzene, hydroxy 
benzene, methoxybenzene, trifluoromethyl benzene and 
cyano benzene, nitrobenzene, dimethylamino benzene etc 
are illustrated as basis whichforms optionally substituted 
benzene ring. 

[0049] 

Meaning of each signal regarding 3.R 3 . 

As acyl in acyloxy, kind of those which are explained in 
regardto R 1 and R 2 are illustrated, acetoxy, propanoyl oxy , 
benzoyl oxy etc isillustrated as acyloxy. 

[0050] 

As alkoxy, kind of those which are explained in regard to R 1 
and R 2 are illustrated. 

As optionally substitutable alkoxy with alkyl, kind of those 
which are explained inregard to R 1 and R 2 are illustrated. 



[0051] 

alkyl portion in alkyl sulfonyl amino is good with whichever 
of straight chain or branched, carbon number usually 1 - 4, 
with preferably 1-2 , methyl sulfonyl amino, ethyl sulfonyl 
amino, butyl sulfonyl amino etc is listed as alkyl sulfonyl 
amino. 

[0052] 

alkyl and alkyl portion as substituent in optionally 
substitutable amino alkyl sulfonyl amino with alkyl aregood 
with whichever of respective straight chain or branched, as for 
carbon number usually 1 - 4, with preferably 1-2 , as for alkyl 
substituted, are good with whichever of mono- or 
disubstituted. 

As this amino alkyl sulfonyl amino, you can list aminomethyl 
sulfonyl amino, aminoethyl sulfonyl amino, amino butyl 
sulfonyl amino, methylamino ethyl sulfonyl amino. 
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<. i-t°p'Jv-JU{3^;u;*JU*-;u7SA 
1 ) v y CI ^ ; u x ; u * ^ ; u 7 5 / ft t* tf£ 1 f b *i 



dimethylamino ethyl sulfonyl amino, dimethylaminopropyl 
sulfonyl amino etc. 

In addition, this said amino alkyl sulfonyl amino is good even 
with cyclic amino alkyl sulfonyl amino , can list 1 
-pyrrolidinyl methyl sulfonyl amino, piperidino methyl 
sulfonyl amino etc. 



7<)-)ls?.)l*-)l7S.;tLZlt. ^x-Jl?, 
[0053] 

4.R 4 . R 4 'lc|§jFl#^fg^-(DEfi*o 
7t^l\^tLX\t. R 1 t5«fctf R 2 icKLTffiWL 

[0054] 

l»*£*LTl*Tfc«fcl*75fl'*JWzfcMt» 

a&sii. &ta r 4 ic^^i#s^s$^LT^ 

*U £L<I£/\pV*>v7;U*JU.7JUp3t-X 
7;U*;UT-a&£:h.Tl''-C ; t ) J:l^75A7;U:3^ 
•A 7;U*^T*a&£;h.T^Ttcl:l^7£A7 < /U 

7->;b75A7;u+;ufti:*A<C*^S§o 

x-jus^k vfil^;u75y^P7K+v^>v 
;u. vffl^-;i/75>'»^;u'<>5?;u, 7-fe^;u75 

[0055] 

(1) 7s*,^,n^ftifro/NP^ 

(2) %=f-)v* is?-n, s ?Pt?;u, -r^Ptfn^ 7 

1-4 07)^)^; 

(3) ffl Mr*X Hh+y. ^PtK+v. -fV^PTK 

?h**A <fV7Mr*>, m 3 «?Mr*>& 
£<DR*S 1~4 <7)7;UP*v; 

(4) 7K^S; 

(5) umtt. m?)\,rt.zfo\d)i,tt.4y 
J»^;u^ftif o>7;u*^m«'fl>ft*» i~4 



As aryi sulfonyl amino, you can list phenyl sulfonyl amino* 
tolyl sulfonyl amino* chlorophenyl sulfonyl amino etc. 

[0053] 

Meaning of each signal regarding 4.R 4 * R 4 . 

As alkyl, kind of those which are explained in regard to R 1 
and R 2 are illustrated. 

[0054] 

As for substituent in optionally substituted aralkyl, those 
which are similar to thesubstitution in heteroaromatic ring 
which is possible to possess optionally substituted aromatic 
ring <D iu&fctftMeiS Regarding postscript R 4 are illustrated, with 
the preferably halogen* alkyl* alkoxy* alkyl optionally 
substitutable amino alkyL acyl amino alkyl etc is illustrated 
with optionally substitutable amino alkoxy* alkyl. 

As this aralkyl, for example benzyl* phenylethyl* phenyl 
propyl* phenyl butyl* chloro benzyl* methylbenzyl* 
methoxyphenyl ethyl and dimethylamino propoxy benzyl* 
dimethylamino ethyl benzyl* acetylamino methylbenzyl etc 
areillustrated. 



[0055] 

substituent in heteroaromatic ring which is possible to possess 
optionally substituted aromatic ring or the substituent is as 
follows. 

(1) fluorine* chlorine* bromine or other halogen; 

alkyl; of (2) methyl* ethyl* propyl* isopropyl* butyl* 
isobutyl* tertiary butyl or other carbon number 1-4 



alkoxy; of (3) methoxy* ethoxy* propoxy* isopropoxy* 
butoxy* isobutoxy* tertiary butoxy or other carbon number 
1-4 

(4) hydroxy group; 

alkyl thio; of carbon number 1-4 of (5) methylthio* ethyl 
thio* propyl thio* isopropyl thio* butyl thio* isobutyl 
thio* tertiary butyl thio or other alkyl portion 
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(6) ^^)i7sjiy^^)^m^jixjiy^-)i.zf 

m&tf&lg 1-4 ©7Jl/*J^W^Jl/; 

(7) ffl^^xjU7f^-;u,H[^;u7»;u^-;u.^p 

(8) HJ?;u3*-nfl^u* hU:?;u*PB^;ufc£: 
©7^*;u»»o)«*»4<a# 1-4 T?ft»/\ 

□ 7;U+;U;(9) v7A 
(10)— ha ; 

(i i)7-fe^;k ?Ptf*-;u. ?*ua^ *>7< 
;u«C4rt*t?HE©a'<*J:5«i:75/;U; 

ju, ?h*5/*ju#=/u^a>«*» i~4 07 

(13) *;u?K+v;u; 

(14) 75-/. ^;u75A a*;u75Ai-tf n'J 

1-4 <D7JU^UT*^/3;*[^S&£ftT^T 

-f;u.a^;u*;u/^^^«fif©K*a 1-4 0 
7^;u-e^y**iiva»a?ttr^Tt«t:L^ 

(16) $ ^U>v:?Mrv. iI^U>v7t"+v^if CD 

1-4 ©7;U*b>£*S»7;i/*ly>5? 

(17) 5/7-/«^U. S/T-Za^^U. v7/^Pt° 

1-4 -cfc»S/7/7;u+;i/, 

(18) ffl h*s/*;u7t?-jua^;u. BMrS/*;M? 
-;ua*;ufcif©, 7;u*;uSB#fcJ:t/7;up 

rtL-etcfe<.-tfl)ft*»A<a* 1-4 r*fc)i#7 

;up^v*;utK^;u7;1/*;u; 
^;u7f^vJi^;u^i:cD7;i/+;uSSP^A < iI 

1-4 ro7/U*/b*S*«»*JU#*S/ 

7;MrJU; 

(20)^ )i/ <=e -f ;H8 j-a n>/ ^ ;i/B^ 
;u, i-aju/^^fyua^juftif ©-troftJftaA^ 
1-4 <D7;u*;u£^*»A;u/<^;u7;u*ji/, 



carbon number of (6) methyl sulfinyl . ethyl sulfinyl , 
propyl sulfinyl or other alkyl group part usually alkyl sulfinyl; 
1-4 

carbon number of (7) methyl sulfonyl. ethyl sulfonyk 
propyl sulfonyl or other alkyl portion usually 1 - 4 alkyl 
sulfonyl; which is 

carbon number of (8) trifluoromethyL trifluoroethyl or other 
alkyl portion usually 1 - 4 haloalkyl; (9) cyano; which is 

(10) nitro; 

Kind of acyl; which description above which includes (1 1) 
acetyU propanoyl. butyryU benzoyl etc is expressed 

alkoxy carbonyl; which possesses alkoxy of (12) 
methoxy carbony 1 . ethoxy carbony 1 * propoxy carbonyl * 
isopropoxy carbonyl s butoxy carbonyl or other carbon 
number 1-4 

(13) carboxyl; 

With alkyl of (14) amino, methylamino. ethylamino. 1- 
pyrrolidinyl. piperidino. morpholino or other carbon 
number 1-4 mono- or disubstituted with alkyl of amino; (15) 
carbamoyl, methyl carbamoyl, ethyl carbamoyl or other 
carbon number 1-4 which is possible to be done mono- or 
disubstituted carbamoyl; which ispossible to be done 

alkylene dioxy; which possesses alkylene of (16) methylene 
dioxy, ethylene dioxy or other carbon number 1-4 

(17) cyanomethyl. cyanoethyl. cyanopropyl. cyano butyl 
or other, alkyl portion is good with whichever of straight 
chain or branched, cyanoalkyl; where the carbon number is 
conventional 1-4 

alkoxy carbonyl alkyl; to which (18) methoxycarbonyl ethyk 
ethoxy carbonyl ethyl or other, alkyl portion and alkoxy 
portion are good with whicheverof respective straight chain or 
branched, carbon number usually 1 - 4 are 

( 1 9) carboxy methyl . 1 - carboxy ethyl . 2- carboxy ethyl or 
other alkyl group part is good with whichever of straight 
chain or branched, carboxyalkyl; where carbon number 
usually has alkyl group 1 - 4 

carbamoyl alkyl; where carbon number of (20) carbamoyl 
methyl . 1 - carbamoyl ethyl . 2- carbamoyl ethyl or other 
has alkyl 1 - 4 
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$ 1-4. £L<li 1-2 rfeB#/\PT;H3^>, 

(22) vfii ^;u7Hyfii h*v. S/a^uysyffl 

g&£;txT^Ti£l>7£/7^P*v; 

(23) 7^$ ? JU. {3 ^7S/fil f i/ffl ^U7 

$ 1-4 -efcy . a^S^LT(D7;u+;ni^y* 

£ftT^TtJ:^7S/7;U*;U; 

(24) 7i?^;U7^>'ia5 1 ;Us 7^5 1 >/U7^/m5 1 

;u^pt e ^-;u7^yfii^;u.^Pt°^-;u7^ 
/ii^u. ^>7^u7^m^;u&if(D. 7;u 

£<. *-<7>j*St&A<ffi£ 1-4. ^L<tt 1-2 -e 

fey . 7v;u$p^(*|tiiin(7)7 v;uS<ti^] 
K7v;u7^7;u^;bo 

[0056] 

^M§S&*li 1-3 ffllzTlUft*tLl»o 

jm^u. ;u^Pt? ;u. 7i-;k ^-^^ 
s$Vj;u. e^/'Jju. ^7v w u;u. **-y-i/u 
;u.+yu;u x -fv^r>"j>iu.^^-^>-2 

[0057] 

p/\^Sl fil 

*WttKl/2 1 TKfPtt* 2 *»1*k 

3/2 7K?Q%]^)t*^0^lca^$HEc 

[0058] 



(21) chloro ethoxy. trifluoromethoxy. trifluoro ethoxy or 
other alkoxy portion is good straight chain, branched 
whichever, carbon number usually 1 - 4, the haloalkoxy; 
which is a preferably 1-2 

With (22) dimethylamino methoxy. diethyl amino 
methoxy. dibutyl amino methoxy. dimethylamino ethoxy. 
diethyl amino propoxy or other alkyl optionally substitutable 
amino alkoxy; 

alkyl (23) aminomethyl. methylamino methyl and 
dimethylamino methyl, dimethylamino ethyl 5 ethylamino 
methyl, as dimethylaminopropyl or other, alkyl portion and 
substituent is good with whichever of straight chain or 
branched, carbon number usually with 1 - 4, as for alkyl as 
substituent is good with whichever of mono- or disubstituted, 
with alkyl optionally substitutable amino alkyl; 

(24) acetylamino methyl, acetylamino ethyl, propanoyl 
aminomethyl. propanoyl aminoethyl. benzoyl aminoethyl 
or other, alkyl portion is good with whicheverof straight 
chain or branched, carbon number usually 1 - 4, with 
preferably 1-2 , as for the acyl portion acyl amino alkyl 0 
which is similar (6?Sbrementioned acyl group 

[0056] 

This substituent is substituted with 1-3. 

As this optionally substituted aromatic ring and embodiment 
of heteroaromatic ring, benzyl, phenylethyl. phenyl 
propyl, phenyl, naphthyl. indenyl. thienyl. furil. 
pyrrolyl. imidazolyl. pyrazolyl. thiazolyl. oxazolyl. 
indolyl. pyridyl. pyrazyl. pyrimidinyl. quinolyl. 
isoquinolyl. thio naphthene-2 or 3-yl etc isillustrated. 



[0057] 

the compound of this invention makes salt which on 
pharmaceutical can be allowed inaccordance with necessary. 

As its salt, it can increase of hydrochloric acid, hydrobromic 
acid, sulfuric acid, phosphoric acid or other inorganic acid 
of addition salt, maleic acid, fumaric acid, citric acid, 
succinic acid, tartaric acid, methane sulfonic acid or other 
organic acid salt of addition salt, sodium, potassium, 
calcium, magnesium, aluminum or other metal salt, 
ammonium or other alkali. 

In addition, also hydrate (1 /dihydrate. monohydrate. 
dihydrate. 3/dihydrate etc) is included in this invention. 

[0058] 
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ftfc. WT<oiftwi=fci^r<b^«j(i')i*<b6l* 
(r)$ta^*»ait:tLrffiffl4*il». 

[0060] 

1:R 3 3&<7kfSS-Cfc»<b^«(I)33«l:i;(I') 

(1)S: 



[ft 7] 




1 (I) 

R 4 



[0061] 
[ft 8] 




I (!' ) 

R 41 



#E*lil!l|IBtra«-Cfett.)l=«»:y«* 

ys&-e*K. 



i§£<7)??£T. 50-150 deg C, 10 5^-5 £18] K 



1993-4-6 

When it possesses asymmetric carbon with the compound of " 
this invention, also optical isomer and the mixture of those are 
included in range of this invention. 

[0059] 

Regarding to this invention, compound (I ) and production 
method of (T ) is asfollows. 

compound (I* ) is used furthermore, at time of explaining 
below asconcept which includes also compound (I" ). 

[0060] 

compound where method 1 :R 3 is hydroxy group (I ) and 
production of (V ) 

Formula (1): 

[Chemical Formula 7] 



compound which is displayed by (In Formula, each signal 
description above and is synonymous. ) (II ), or system 



compound (IT ) which is displayed by (In Formula, each 
signal description above and is synonymous. ) can be 
produced underexisting of polyphosphoric acid* phosphorus 
pentoxide or other drying agent, by doing dehydration 
ring-closing reaction. 

As reaction condition it is not something which especially is 
limited, underexisting of benzene* toluene* xylene or other 
solvent, 50 - 150 deg C> 10 min-5 hours reactions are done 
in accordancewith necessary. 



[0061] 

[Chemical Formula 8] 
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(I) 



[0062] 
Formula (2): 
[Chemical Formula 9] 



[0063] 




compound which is displayed by (In Formula, R 6 shows 
methyh ethyl or other lower alkyl group, other each signal 
description above and is synonymous. ) (HI ), or system 

[0063] 

[Chemical Formula 10] 



cr ) 



#i±T* 0-100 deg C, 5 #~5 £|HRJ££fT?£ 
[0064] 

(3)£& H2)i=«fcy»ji$*ii»a 
[<t in 



compound (III ' ) which is displayed by (In Formula, R 6 shows 
methyl . ethyl or other lower alkyl group, other each signal 
description above and is synonymous. ) can be produced in 
methanol, ethanoU propanoU isopropyl alcohoU butanol 
or other alcohol solvent and under existing of base (sodium 
methoxide, potassium tertiary butoxide, sodium hydride, 
triethylamine etc), by doing 0-100 deg C. 5 min~5 hours 
reactions. 



[0064] 

It is produced (3) method 1- (1) or 1 - by (2) system 
[Chemical Formula 1 1] 
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(IV) 



[0065] 




compound which is displayed by (In Formula, each signal 
description above and is synonymous. ) (IV ), or system 

[0065] 

[Chemical Formula 12] 



(IT ) 



(3 4> . fcia-fi immt m itfei. )iz& y g£ 

*lMMb£*KIV' )fcj3l*T. R 4 £*I*R 4, #S& 

ft*^*Bt***l*tt*3f««*T:*BMb£ 
^li,R 4 £*liR 4 'a<£PP7;U3*v&<>:0)/\ 

75y<bfi(Si=f**^i=«feU»J6**Hi. 

[0066] 

(4)lbft4fe0V)$;fctt(iv )i-fci^T,R 4 
R 4, A<*;^^ri/;ut,L<i**;uJt?**>7;u*^ 

*T?*HMb£«H*.R 4 R 4 'A<v7A 7JI 

-f;u7;u^;ut<L<i47^3^rv* < »u^-;u7;u 

4r;u4i:ro*;u?K^>;n=»f?ai»»i=j:ya 

[0067] 

2:Z A< MR 5 -r?fcHMb£«(I )08ft 

St: 

[ft 13] 



R 4 or R 4 ' compound which is a aromatic ring or 
heteroaromatic ring basis whichis substituted by optionally 
substitutable amino alkoxy R 4 or R 4 ' compound which isa 
aromatic ring or heteroaromatic ring basis which is substituted 
by chloro alkoxy or other haloalkoxy attaches on amination 
reaction of that itself public knowledge in compound (IV ) 
which is displayed by (In Formula, each signal description 
above and is synonymous. ),is produced due to especially. 

[0066] 

(4) compound (IV ) or in (IV ), R 4 or R 4 ' as for compound 
which is a aromatic ring or heteroaromatic ring basis which is 
substituted by carboxyl or carboxyalkyl , R 4 or R 4 ' being 
cyano* alkyl, compound which is a aromatic ring or 
heteroaromatic ring basis which is substituted by basis which 
it can lead to the optionally substitutable carbamoyl* alkoxy 
carbonyk cyanoalkyL carbamoyl alkyl or alkoxy carbonyl 
alkyl or other carboxyl it attaches on hydrolysis reaction of 
that itself public knowledge and it isproduced due to 
especially. 

[0067] 

method 2:Z is NR 5 production of compound (F ) where 
Formula: 

[Chemical Formula 1 3] 
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R 3 



Y^OOOR 7 



(V ) 



H«-Cfc».)l=* l J*4;hJHMb*«(V )£S 
[0068] 

Kb 14] 



R 



,-> NH 



compound which is displayed by (In Formula, R 7 shows 
hydrogen atom or methyl* ethyl or other lower alkyl group, 
other each signal description above and is synonymous. ) 
(V ) with system 

[0068] 

[Chemical Formula 14] 



(VT ) 



(jC^KR 5 JScfctf R 4, liluKt^ftT«o)l^cJ: 
[0069] 

R 7 tf{£«7^^MU*<D»£. fiJ£-l4fflSfc» 

^i:7i.li^>-ri>, h;UJH>* *S/U><CifO* 

> % *pp7t^uAfc£©MPy:^bKfl;** 
a. M $s-)\ss m$s-)\>s :?p/ w-;u* -< v 

^Pt°;U7;UP-;U, »fl/>^«Ja-Jk v» 
~F* i£S(HJi!^U7£>* TKtRlb^h'J^A* 

S;£frb 200 deg C V 5 #~10 ^PelT'Sit* 14 S 
[0070] 

R 7 SJEI4vv£P^*v 

pKHaxxJKEiffc-SSttiix^jutL* 

[0071] 

ESS 3:R 3 4<75//u**5/-e*BMb*«(i)te* 



compound (VP ) which is displayed by (In Formula, R 5 and 
R 4 ' description above and aresynonymous. ) can be produced 
by reacting. 

[0069] 

When R 7 is lower alkyl group, reaction is done in in suitable 
solvent (If reaction is not obstructed, to be good any ones, 
mixed solvent of the for example benzene* toluene* xylene 
or other aromatic hydrocarbons* dichloromethane* 
dichloroethane* chloroform or other halogenated 
hydrocarbons* methanol* ethanol* propanol* isopropyl 
alcohol* ethyleneglycol* diethylene glycol or other 
alcohols and these option ) orunder absence of solvent, under 
existing of base (triethylamine* sodium hydride* sodium 
methoxide* potassium tertiary butoxide* potassium 
carbonate etc) or under absence. 



Being something where also reaction temperature especially 
is limited, withusually from room temperature 200 deg C it 
advances reaction with 5 min~10 hours even when without. 

[0070] 

When R 7 is hydrogen atom, it reacts, or thionyl chloride* p- 
toluene sulfonyl chloride* methane sulfonyl chloride* 
chloro carbonate ester etc and aftermaking active ester once, it 
is done under existing of dicyclohexyl carbodiimide or other 
drying agent. 

[0071] 

compound where method 3:R 3 is acyloxy (I ) and production 
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<b*tt(IV)3:*li(IV g#&«l0>7-> 

7*>;Ub»JtLTttK/\7-fK.il«l*«!lA< 
[0072] 

?J;£ 4:R 3 3Wil/a**>. 7^U*;UT»jHi**lT 
L^TtJ:l^75-/7JUa*->"CfeMHb*1fcCI)fe«fc 

^(i was 

<b^»(iv)S^:ii(iv )fc7;u*;u/\5-f 75 
-/7;u*JU/\7i'h\ 7;u^^7£/7;u^;u/\ 
h\ v7;u+;u75/7;u^r;u/N : 7'fK*^: 
i*a«7sy7iu*;u/\7-fKttKIUW(«ll 

A. ^-h'J^AS Mrvh\ h'J»^;U75>, fcT'J 

i;><f^)a>#ttTicjEj6i=^stt<c»ft(h;u 

5h\ 7-trh>, v^+-9->4-if)4>. 150 
deg C ©H©SfiTffifE*1*-|»^tlC«i:y»Ji* 

[0073] 

J5& 5:R 3 A<7;i/+;ux;U7tv-;uT^y,T;u+ 
MMb^«Ki)j3cfei;(i )C)«it 

[0074] 

*e 

[ft 15] 

R 1 ^ ^ ,NH2 




of(I') 

compound (IV ) or (IV ) it attaches on acylation reaction of 
that itself public knowledge and itis produced due to 
especially. 

acid halide* acid anhydride is desirable as acylation agent. 



[0072] 

method 4:R 3 being a!kox>\ alkyl, compound which is a 
optionally substitutable amino alkoxy (I ) andproduction of 

a*) 

compound (IV ) or (IV ) with alkyl halide* amino alkyl 
halide* alkyl amino alky! halide* dialkyl amino alkyl halide 
or cyclic amino alkyl halide is produced underexisting of 
deacidifying agent (potassium carbonate, sodium 
hydroxide* calcium hydroxide* sodium methoxide* 
triethylamine* pyridine etc) in inert solvent (toluene* 
methanol* ethanol* dimethylformamide* acetone* 
dioxane etc), by from room temperature reactingwith 
temperature between 150 deg C in reaction. 



[0073] 

method 5:R 3 being alkyl sulfonyl amino* alkyl, compound 
which is a optionally substitutable amino alkyl sulfonyl amino 
or a aryl sulfonyl amino (I )and production of (T ) 

[0074] 
System 

[Chemical Formula 15] 



Y^OO-Z-R 4 (1) 



(it^ 3 * ^fB-^-llt|ijfS<tlo]6"Cvfefl#o)l-<fc L JSc^ compound which is displayed by (In Formulaj each signal 
ftfUMt a" S^VII Jttft^iC description above and is synonymous. ) (VII ) with Chemical 

Formula 

[0075] [0075] 

[ft 16] [Chemical Formula 16] 
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NH2 



Y^CO-Z'-R*' 



(W ) 



timitGm vii >ta 

[0076] 
[ft 17] 

R 8 -S0 2 -Hal (VIII) 

7;u*;u7^7;u+;u* v7;Mr;u75 
/7;u*;u* SStt75-/7;u*;u)* 7'J— 

l*/\P7JU+JU£*Hai l4/\Py>$**.)l= 

cfey***LH»b*«<vni)fc*KIMW(ft»*U 

ffl*JU75>. h l JJl^;U7£>* e«jv>* */«J 
>&<t*)CD^STl3* SfElc^5S1±ft»ft(h;U 
fl^Ul/^n^f h\ <7Pp*;uA* v<7PP 
il$>* t° r Jv>> S?a*;b*;UA75Kfti}*. 
-10 deg C A N b 100 deg C <D;SS"CSJE3?1*M|C 

x;u*-;u/\7^Ka(Viii)©*j3J:tfS(6ft 

[0077] 

/\Q7;u*;ux;u*-ju/\7^K-cfcBMb^1*i 
(VUl)fc©JEl6T?l*ltt/\ay><b**RJE35<4 
/\P7;u^-;i/x;u^^7^y<*A^/S* 

z^b/\P7;u^r;ux;u7t^-;u7£/<*S^:i4 
/\P7;u^-;bx;u^-;i/7£> f i*(^:<i:^iie 
^(if-;^;u*-;i/)75/(*)l*. -tttSfta 
»©75/<b£Jfcictt*c:yz«fcy R 3 A<7;u+ 
;uT*a^tiT^xtck^7^/7;u4r;ux;u^ 

-;U75y-CfcHHb^1*lA<»£**L|»o 



[0078] 

*CDft!!* *»Wl3BB*HMb*1*(I)feJ:tfa )'* 

Haiic4Mai©*a**i**tLa<*ajai©*a 
i=«by«a**n». 



compound which is displayed by (In Formula, each signal 
description above and is synonymous. ) ( VIT ) with system 

[0076] 

[Chemical Formula 17] 
R 8 -S0 2 -Hal (VIII) 

compound (VIII ) which is displayed by {In Formula, as for 
R 8 optionally substitutable amino alkyl (namely, amino alkyU 
alkyl amino alkyL dialkyl amino alkyl* cyclic amino 
alkyl ), aryl or haloalkyI,as for Hal halogen is shown with 
alkyL alkyl. } under existing of deacidifying agent 
(potassium carbonate * sodium carbonate* sodium hydrogen 
carbonate, dimethyl amine and triethylamine* pyridine* 
quinoline etc), is produced in inert solvent (toluene* 
methylene chloride* chloroform* dichloroethane* 
pyridine* dimethylformamide etc), - by from 10 deg C 
reacting with the temperature of 100 deg C in reaction. 



any of monosubstituted compound or screw substituted 
compound can be synthesized in preferential with quantity of 
sulfonyl halide agent (VIII ) and selecting reaction condition 
appropriately. 

[0077] 

compound which is a haloalkyl sulfonyl halide (VIII ) with 
with reaction dehydrohalogenation occurs, the haloalkenyl 
sulfonyl amino compound forms has densely. 

These haloalkyl sulfonyl amino compound or haloalkenyl 
sulfonyl amino compound (for example screw (vinyl 
sulfonyl ) amino compound ) attach on amination reaction of 
that itself public knowledge and the R 3 being alkyl due to 
especially, compound which is a optionally substitutable 
amino alkyl sulfonyl amino isproduced. 

[0078] 

In addition, compound regarding this invention (I ) and (F ) in 
sameway is produced known method or by that itself known 
method . 

ketone compound regarding this invention which is acquired 
in this way alone or combines recrystallization method* 
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[0079] 

0)tt7JDi&£*li7b-i'>i£, 7 "?;Hg, 

*«»t©ftln*. ^HJ^A, 2)VOA. an* 
v^A. V^^v^A. 7;U£-^A&<t*<7)£Jl 
fc 0 4 * * I * 7 > ^ - ^ A if <D 7 ;U * 1 J £ <D 



chromatography method, distilled or other conventional 
method and isolation and purification is possible due 
toespecially. 

racemic compound operating, can divide for example 
optically active acid (tartaric acid, diacetyl tartaric acid, 
tartronic acid, dibenzoyl tartaric acid, mandelic acid etc) 
into optical isomer due todesire. 

Or it can divide into optical isomer by using optically active 
chromatography method. 

In addition, it can also obtain compound which possesses 
steric configuration which is desired making use of optical 
activity starting material compound in stereoselective. 

[0079] 

Of hydrochloric acid, hydrobromic acid, sulfuric acid. 



phosphoric acid or other inorganic acid of addition salt or it 
can designate ketone compound regarding the this invention 
of maleic acid, fumaricacid. citric acid, succinic acid, 
tartaric acid, methane sulfonic acid or other organic acid of 
addition salt, sodium, potassium, calcium, 
magnesium, aluminum or other metal on pharmaceutical can 
±f^ §£tl'5fl&&aMia»^5ifcM3S§it of salt or ammonium or other alkali as 
salt which in accordance withnecessary. 



[0080] 
lit 18] 



[0080] 

Regarding to this invention, as for compound (II ) which is 
used as starting material General Formula 

[Chemical Formula 18] 

O00R 9 




tin it 




(3*,R 9 liTKSJS^^ttffl^u.a^ftif 
H«Tf*».)lc«fcy»a?*iMMbft*(ix), (ix' ) 

[0081] 

[lb 191 



compound which is displayed by (In Formula, R 9 shows 
hydrogen atom or methyl, ethyl or other lower alkyl group, 
other each signal description above and is synonymous. ) 
(IX ), (IX&apos; ) in potassium carbonate, sodium 
carbonate, potassium hydroxide, sodium hydroxide or 
other aqueous solution or in tetrahydrofuran* N, N- 
dimethylformamide or other solvent and under existing of 
sodium methoxide, potassium tertiary butoxide, 
triethylamine, sodium hydride or other base, system 

[0081] 

[Chemical Formula 19] 
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*li(X )<t 0-100 deg C, 5 #~20 
[0082] 

ii^t£^«ib£^ni us fa 

(II)£S^(D^;££m^TmXx;MbLTg|iI 

[0083] 
[ttffl] 

*&Wlb£ft(l)SSJ:i;(I )I4. ^XfeHUM* 
7Bh0)Alinftl9lMdcBi1RIB£ffll^n vitro 

ftflttfflfcSU £**SBJlS§14lill<. fro. }IJS 

r >Ajiij£(jfliBi4 i a>*^> i >Aafta)±a)* 



[0084] 

[8BJJ©5»£] 

*9eni=n^HHb««a)Eia«tfli«i^ 



HB"JRitt*W*iJf^ffl(in vitro) 
V^^IBIKIISffllvfc in vitro lefc 



[0085] 

3-6 ilKCDiStt ICR ^X<D*rai£&HM 
> G *'JO A 100 JHft/mU 60 
/NP F12 Kb (KIT. U&tftTjkffi )\ZX.m 



It can produce compound which is displayed by (In Formula, 
A halogen atom (Description above and synonymy) or shows 
methane sulfonyloxy group % p- toluene sulfonyloxy group * 
trifluoromethane sulfonyl oxybasic or other sulfonic acid 
residue, other each signal description above and is 
synonymous. ) (X ) or (X&apos; ) with 0- 100 deg C % 5 
min-2 0 hour by reacting. 

[0082] 

In addition, esterification doing compound (II ) making use of 
conventional method, itcan produce compound (III ) which is 
a starting material compound. 

In addition, it can synthesize other starting material . 
compound with that itself known method . 

[0083] 

[Working Principle] 

the compound of this invention (I ) and (F ) shows strong 
bone resorption suppression action in bone resorption activity 
measurement systemof in vitro which uses femur bone or 
vertex bone of mouse or rat, in addition it possesses action 
which controls the hypercalcemia (Rise of calcium 
concentration in blood serum ) to which cell toxicity is weak, 
at same time, is induced in cancer-bearing mouse or 
cancer-carrying rat, it is useful as osteoporosis therapeutic 
agent where safety ishigh. 

[0084] 

[Effects of the Invention] 

Next, measurement method and result of bone resorption 
suppression action of compound regarding the this invention 
are shown. 

bone resorption suppression action (in vitro ) 

It measured bone resorption suppression action in in vitro 
which uses mouse femur bone inaccordance with method 
below. 

[0085] 

avulsion it did femur bone of male ICR mouse of 3 - 6 weeks 
old in sterile,with 10% heat inactivation cattle embryo blood 
serum, pennicilin Gpotassium lOOunits/mk kanamycin 
sulfate 60 ;mu g/ml and halo- F12 culture medium (Below, it 
names culture fluid. ) which includes 0.15% sodium hydrogen 
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[0086] 

iS«U lOmg/ml ©ig$a£HSlU C*l£ Jg 
jSTMOOO 10 g/mI©;8;ft«felRU 

[0087] 

KSMtfctt£8s»IL* 1.2ml £ffllvC, 

ICR T^^BBIffi* 24 ft^b-H-T 6 BFbI 
5%ftK:tfX.95%StL©$M*TI=T Sg£*7 

[0088] 

HS»b^14i<DIB»i|xffli«lftffll*. RWb&tt 

*ajoo)is^fl)*ffiiiii© mzzi®±LT. w 

[0089] 
[iSl] 



(90 



carbonate,after washing bone marrow cavity, it removed soft 
tissue which deposits inbone well and used for culture. 

[0086] 

It melted test compound, in dimethyl sulfoxide once, 
manufactured solution of 10 mg/ml, with culture fluid diluted 
this in 1000 times, acquired solution of 10;mu g/ml. 

[0087] 

Making use of culture fluid 1.2 ml which adds test compound, 
ICR mouse femur bone quantification wasdone calcium 
amount where with 24 hole plate it cultures under condition of 
6 day 5% carbon dioxide gas* 95% air, culture supernatant 
recovers after culture ending, separates in the culture 
supernatant, with chelate method which uses ortho 
cresolphthalein. 

[0088] 

It sought bone resorption suppression action of test 
compound, with culture of femur bone in case of test 
compound no addition as control, with formula below. 

[0089] 

[Mathematical Formula 1] 
— K 



Ca 



f 



©f 



xlOO 



[0090] 

&JS» **KI*#S 4 

t ® M <D v (51 =S- ) U X ) U A* * -9- -f K <T> H £ 1X\ z. X 
[0091] 



[0090] 

"CHilHecteere, it executed this experiment with each group 4 
example. 

In addition, when test compound is added and it cultured in 
control group including only dimethyl sulfoxide of same 
amount. 

Result is shown in Table 1 . 

[0091] 

[Table 1] 



m i 



Table 1 
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B Sk m ft (MMfrj;£f4 



Test dose bone resorption suppression activity 



it£ty ( ml) (% Inhibition) g/ 



compound (;mu g/mi ) (% In hibition ) 



mmmBO) 111.4 



Working Example 8 1 1 1.4 



<b£f£l 10 44. 5 



compound 10 44.5 



Si£#'j9(D 1 20. 2 



Working Example 9 120.2 



Ibf^ 10 42. 0 



compound 10 42.0 



SlifiMlO) 1 27. 6 



Production Example 1 127.6 



10 32. 3 



compound 103 2.3 



[0092] 

ISftflL »5R*L 8S»k ftSUM. Bftttflbftfl 



fcLT»#l=)4-e#». 

KlOOOmg »HR.ttH)4"C 
0.1-100mg *<aS^"Cfcy,C*l$ 1 0^^:14^ 

@i^itr)4*»ct*<-c*»o 

[0093] 



[0092] 

Can prescribe to patient by preparation doing, as tablets * 
powder* granule. pill* capsules* syrup* injectable* 
ointment* suppository or other various formulation 
compound regarding this invention (I ) and (P ) and salt 
which on those pharmaceutical canbe allowed that way or can 
mix with support* diluting agent* disintegrating agent* 
binder* lubricant* extender* diluent* solubilizer etc 
which can be allowedin pharmacological, in accordance with 
conventional method. 

As for dose differ depending upon administration object* 
administration route* disease etc but, per normal adult one 
day in oral dosage in 1 - 1000 mg* and nasal* vein* rectal 
administration 0.1 - 100 mg being suitable, dividing this into 
one time or several times, it can prescribe. 

[0093] 
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5mg 



f§IH:A>P— X 65mg 



formulation example 

It can marSitftttuifeOblets which contains compound 5 mg of 
this invention, with following formulation . 

compound 5 mg of Working Example 1 

crystalline cellulose 65 mg 





25mg 


com 7>£ 


25 mg 








4mg 


talc 


4 mg 


XT7U>ig7?*'>^A 1mg 


magnesium stearate 1 mg 




s 


3 


100mg 




All ! 


Quantity 


Quantity 


100 mg 






ILlT It mixes above-mentioned composition to fully, after 



ICT1 100mg(7) MtfrsBo 
[0094] 

mmm) 

HJSflJ l 

(1) fl ^-WJOmL £K^HJO A 0.7g UT^h 

;u»ffl^u5.og£jn*.*o 

*l^a-^P^-4-(3-^PP^P7K+v)7-trh7 
x/> 9.2g 0 deg C *C 1 M 

IC 20 deg C ^PbIJSJS^ itXo 

*SSL.2-[4-(3-<7PP^P7K+vPx^v^ 

HjSI 103 degCc 
[0095] 

(2) 2-C4-(3^PP^P7K^vPx-fv;UT^]S 
ESI§fil^U3.2g^^y-;U30ml,2N.^h , J f !7 
AS Mr+M K©« $/-;U;».2ml £ % 30 deg C 



granulating,dries and makes tablets of 1 pill 100 mg with pill 
making machine . 

[0094] 

[Working Example(s)] 

Working Example is increased below in order furthermore to 
detail this invention 5 but this invention is not something which 
is limited in these. 

Working Example 1 

sodium methoxide was manufactured with (1) methanol 30 
mU metallic sodium 0.7g, under ice cooling thiosalicylic 
acid methyl 5.0 g was added. 

Next, the;al -bromo-4- it added (3 -chloro propoxy ) 
acetophenone 9.2g gradually, with 0 deg C 1 houi\ 
furthermore 1 hour reacted with 20 deg C. 

It filtered crystal which it precipitated, after water wash, 
refinedfrom methanol, 2 - acquired {4 - (3 -chloro propoxy ) 
phenacyl thio } methyl benzoate. 

melting point 103 deg C G 

[0095] 

(2) 2 - 10 min it agitated methanol liquid 4.2 ml of {4 - (3 
-chloro propoxy ) phenacyl thio } methyl benzoate 3.2g* 
methanol 30 mU 2 N- sodium methoxide, with 30 deg C,made 
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v 10 #®mnu n&mm&tLXo 



B£ 85-87 deg Co 
[0096] 

(3)2-C4-(3-^PP^a7K+v)K>7-f;U3-3-tK 
□^rV^>V^7x>2.5g, 50%vffl^U7S> 

^bSS-ffl O.lg (D£5S£ 40 deg C Tr 10 

10m! BtBTKSS^h'J^A-e^ftL^o 

fflivcttfcu »B»^;u. ffl*y-;u©;!&<fc 

y«»L, 2-t4-(3-vfil?- ;i/75/^P7K+^> 
7<;U]-3-tKP+v^>V^^x>-Vb^> 

BiA 150-152 deg Co 

[0097] 

3SJS0J2 

50%vfil^;U7^XD^^yiC^;U7t-xU>$fflLN 
»JJl*Hi. ±IBSgJfifi« 1 0)(3)tH«lcLr.2. 

[4-(3-^;u^uy^P7K+v)^>y^;u)-3-tK 

B£ 148-150 deg Co 

[0098] 

HJS0J3 

ffl$/-JU60mL £H^HJ^A 2.1g ICT^HJ 
OA{8Mr+MK£Ili)£!{U ZtilzfrftTttV 

$QP74z^l/:7x**;U75>7.2g£ft*l3j)D 
30 deg C T* 3 jfclH«#L*. 

BB**»l::T+ftU #rtiiL;«Sfi£«8U 
*iftU H^y-;Ucfcy*B»LT.2-C4-(2-7iz^ 

;u7syiM^;u)^>i/^;u]-3-tKP^rv^>7 

B£ 172-174 deg Co 
[0099] 



solution of yellow. 

Under cooling, it neutralized with aqueous acetic acid 
solution , it filtered yellow crystal which was precipitated and 
after water wash, refined from ethanol-ethylacetate mixed 
solution, 2- {4 - (3 -chloro propoxy ) benzoyl } - acquired 3 
-hydroxy benzothiophene. 

melting point 85-87 deg Co 

[0096] 

(3) 2 - {4 - (3 -chloro propoxy ) benzoyl } - 3 -hydroxy 
benzothiophene 2.5g. 50% dimethyl mixed solution of amine 
aqueous solution 3.3g. N, N- dimethylformamide 5 mk 
copper (I ) iodide 0.1 g with 40 deg C it removed 10 hours 
after stirrings solvent with vacuum , in residue it 
neutralizedwith sodium hydrogen carbonate including water 
10 ml. 

It extracted chloroform after removing, remains oil 
whichseparates with chloroform, crystal which as salt making 
use of maleic acid, from mixed solution of ethylacetate^ 
ethanol, 3 -hydroxy benzothiophene * maleate it designated 
refined2 - {4 - (3 -dimethylamino propoxy ) benzoyl } - 
acquired. 

melting point 150-152 deg Co 
[0097] 

Working Example 2 

Other than using morpholine in place of 50% dimethyl amine, 
2 - {4 - (3 -morpholino propoxy ) benzoyl } - 3-hydroxy 
benzothiophene * maleate it acquired above-mentioned 
Working Example 1 (3) with to similar. 

melting point 148-150 deg C Q 

[0098] 

Working Example 3 

It manufactured sodium methoxide with methanol 60 mU 
metallic sodium 2.1g, after next adding N- acetyl-4- 
chloroacetyl phenethylamine 7.2g to this gradually including 
under ice cooling thiosalicylic acid methyl 5 g, 3 hours 
itagitated with 30 deg C. 

It neutralized with aqueous acetic acid solution , it filtered 
crystal which wasprecipitated, water wash did, refined from 
ethanol, 2 - {4 - (2 -acetylamino ethyl) benzoyl } - acquired3 
-hydroxy benzothiophene. 

melting point 172-174 deg Co 

[0099] 

Working Example 4 
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N-7*^U-4-$PP7*^U7x*5 1 ;U7S> 

fcfl»l::LT*2-ffl*JU4 -(3-tKP*v^>y 
^^x>-2-*;UTK-;upx-;u7Hzh7SK$ 

HA- 175-1 76 degCo 
[0100] 

mmm 5 

2-151 ^;U4 -(3-tKn^rV^>l/^^x>-2-^ 
;U7t-:-;upx-;u7-tzh7£K 4.3g, *K<b^-h 
'JOA 4.3g. 7K 43mL m$S-)[,2Qm\ 
3^r B 1ii;jf^i±^ c 

Z©fc#5fiKL*7ffltt«l$^PP^UAT?ttai 

Ls *pptM,a£b*8l ^pp3»t^>J:y« 

SU2-ffl^;U4 .(3-tKP*v^>l/^yx> 

-2-*ji/^-;upx-;uft»$»^ 0 

1££ 162-164 degCo 

[0101] 

3SJS0! 6 

(i)2-$;u±Ph-p^>gno g fccfei/ftKAU^ 

A I7.8g * * 100ml |Ci$#U 0 deg C T?^x^- 
v;WP7^K 13.9g$f-h7tKP^7>50ml |C 

o deg c -e 5 &mmn'ik. RfS5a*Nua>-e2 



StftfcSIKD 2-7x^-v;u^-p^>St 11. 4g 

HMl 168-173 deg Co 
[0102] 

(2)2-7x^v;U^-P^>^ 6.7g £tK'J »J>K 
67g left!** 100 deg C "C 30 L* 0 

;U-3-tKP J Pv^^/C2,3-b]t° l Jv> 29g £i# 

HA 1 15-1 16 deg Co 
[0103] 



Other than 2 -methyl -2- using (4 -chloroacetyl ) phenyl 
acetamide in place of N- acetyl-4- chloroacetyl 
phenethylamine, 2 -methyl-4&;apos;- (3 -hydroxy 
benzothiophene -2- carbonyl ) phenyl acetamide was acquired 
to similar to above-mentioned Working Example 14. 

melting point 175-176 deg C Q 
[0100] 

Working Example 5 

2 -methyl-4&apos;- mixed solution of (3 -hydroxy 
benzothiophene -2- carbonyl ) phenyl acetamide 4.3g* 
sodium hydroxide 4.3g % water 43 mU ethanol 20 ml 3 
hours reflux was done. 

solvent after removing, was neutralized with hydrochloric 
acid including thewater. 

network ones which this time separate were extracted with 
chloroform, the chloroform after removing, was refined from 
dichloroethane, 2 -methyl-4&apos;- (3 -hydroxy 
benzothiophene -2- carbonyl ) phenylacetic acid was 
acquired. 

melting point 162-164 deg C D 
[0101] 

Working Example 6 

(1) 2 -mercapto nicotinic acid lOg and it melted potassium 
carbonate 17.8g in water 100 ml, phenacyl chloride 13.9g 
melted in tetrahydrofuran 50 ml with 0 deg C, dripped. 

With 0 deg C 5 hours after stirring* reaction mixture second 
were washed with toluene, water layer was designated as 
acetic acid-acidified. 

crystal which it precipitated after filtering, recrystallization 
was donewith ethanol, yellow crystal 2 -phenacyl thio 
nicotinic acid 1 1.4g were acquired. 

melting point 168-173 deg C 0 

[0102] 

(2) 2 -phenacyl thio nicotinic acid 6.7g in addition to 
polyphosphoric acid 67g, 30 min it agitated with 100 deg C. 

reaction mixture was poured to water, crystal which was 
precipitatedafter filtering, recrystallization was done from 
methanol, 2 -benzoyl-3- hydroxy thieno {2 and 3 -b } 
pyridine 29g of yellow crystal was acquired. 

melting point 115-116 deg Co 

[0103] 
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(3)2-*>v^;u-3-tKp*v^m/[2,3-b]t°Uv 

^P^-fK 3.7g. 7"trh> 60ml 24 & 

u fF^ii^;u^^b'r>i$m<!:L.2-'<>y'f 

HUH 107-1 10 deg Co 

[0104] 

Sttffl 7 

2-vffl^;i/75y£8^U^n7-fh*©ftt>yi3-S? 

±fBHfl£0iJ 18tH«l=L-C. 2-^>7-f;u-3-(3- 
v$^U75/)7P*°*v^II/[2,3-b]t:'Jv 

BjS 91-93 deg C, 
[0105] 

mmms 

2- ^>y-l';L,-3-tKP^v7II/C2 ) 3-b]t 0, Jv^ 
©fWJIC 2-(4-?PQ'<>7'OU)-3-tKP*-i' 

18 <tl5)^ICLr, 2-(4-?PP'<>V r 'Ol/)-3-(2-v 
tt*;U754»h*$^»/D,3-b]tT l JS?:/''7b 
-f 

IK£ 113-1 15 deg Co 
[0106] 

mmm9 

3- 75/-2-'<>7'r;U-6-'rv^ > Pt' , ;U7P[2 ) 3-b] 
t°'Jv> 1.4g, <7PP7faUA 10ml. MJ H^U75 

> o.6g 7K?nTfii^>x;u^— ;u^p 

0.68g $ 40 ^MAMtTaftTL. 10 deg C 
"C 2 SH, 30 deg C V 1 ^MSft^'frAtt. ?K 

£Jm*.T#;«L. ?pp*;uAJi£ttgt&. *n 

*o 

7S/7PC2,3-b)tf'Ji?>*f»*. 
K£ 166-167 deg C„ 
[0107] 
H!ifc#] 10 

3- 7 5 y -2- k> v/ -f ;u -6- f v ? p tf ;u ^ it J 

[2,3-b]t°'Jv> 2.9g, ^PPTt^UA 30mU h'Jfl. 



(3) 2 -benzoyl-3- hydroxy thieno 24 hours reflux it did mixed 
solution of {2 and 3 -b } pyridine 6g» potassium carbonate 
9.7gv 2- dimethylamino ethyl chloride 3.7g, acetone 60 ml 
andafter cooling, filtered reaction mixture, concentrated 
filtrate and refined residue with column chromatography , 
made maleate in ethylacetate, 2 -benzoyl-3- acquired (2 
-dimethylamino ) ethoxy thieno {2 and 3 -b } pyridine * 
maleate. 

melting point 107-1 10 deg C» 
[0104] 

Working Example 7 

2 -dimethylamino other than using 3 -dimethylaminopropyl 
chloride in place of ethyl chloride, 2-benzoyl-3- (3 
-dimethylamino ) propoxy thieno {2 and 3 -b } pyridine * 
maleate was acquired to similar to theabove-mentioned 
Working Example 1 8. 

melting point 91-93 deg C 0 

[0105] 

Working Example 8 

2 -benzoyl-3- hydroxy thieno other than 2 - (4 
-chlorobenzoyl ) - 3 -hydroxy thieno using {2 and 3 -b } 
pyridine in place of{2 and 3 -b } pyridine, 2 - (4 
-chlorobenzoyl ) - 3 - (2 -dimethylamino ) ethoxy thieno {2 
and 3 -b } pyridine * maleate was acquired tosimilar to 
Working Example 18. 

melting point 113-115 deg C D 

[0106] 

Working Example 9 

3 -amino -2- benzoyl-6-isopropyl furo in solution of {2 and 3 
-b } pyridine 1.4g» chloroform 10 mU triethylamine 0.6g, 
40 min applying under ice cooling methane sulfonyl chloride 
0.68g, itdripped, with 10 deg C separating it did with 2 
hours. 30 deg C 1 hour reactionlater, including water, 
chloroform layer after separating, removed the chloroform, 
extracted residue with toluene. 

After removing toluene, it refined with ethanol , 2 
-benzoyl-6-isopropyl-3- methane sulfonyl amino furo 
acquired{2 and 3 -b } pyridine. 

melting point 166-167 deg C 0 

[0107] 

Working Example 10 

3 -amino -2- benzoyl-6-isopropyl thieno in solution of {2 and 
3 -b } pyridine 2.9g. chloroform 30 mk triethylamine 2.2g, 
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^;U7^> 2.2g <Dm&~. ?KftT$$>X^* 
nfl^P^-TK 2.4g $ 30 flf B WMtT5STU 40 
deg Ct'2 &HEfE£i**&* 7K^iDiL^:o 

*pp*;uaB£#«8L *pp*juA£B* 

3-N,N-t:X($ $>X^tw^75/-2^>y^ 

;u-6--rv^nt 0 ;u^myC2 3 3-bDt o Uv>^^^o 

IKjS 136-138 deg Co 
[0108] 

(1) 3-75A2-*>V^U-6-*y^Pfc - ;i/:7P 

[2,3-b]fc? , Jv> 19.4g. £PP*;UA 150ml. h'J 
m^ilT^y 3 1 .3g OSS iSlc % Jjcft T 2-^P P a 

#1 22 tH«lzLTfilS*#,«iaL,3-N,N-e 

^Pe;U7PC2 5 3-b]t°Uv>^^^o 

14 j£ 133-136 deg Co 

[0109] 

(2) 3-N J N-eX(e~;U7,;U/t^;U)7Sy-2-^<> 
7^;u-6-^v^Pt:;u^PC2,3-b]t 0| Jv> 2.5g. 
^pptWUA 20mL viM^;U7^> 1.3g (D;§;& 
fcfcSSKT 24 &RJ]«#U »&$B*«. -f 

v^Pt°;uii-x;u^^^T^ B B B^b*-y-^o 

v^pe;u7;u3-;Ucby«SlL, 2- 
K>y^;u-3-(2-viiT;u7^> f )m^;ux;u7n- 

;U7Sy-6-fV^Pe;U7PC2,3-b]e'Jv>^i# 

*o 

Hj£ 146 deg Co 
[0110] 

mmm 12 

ffli«ia#H4. ±ia**«i 23 <D(2)tmmzL 

j^;u)7ju*- ;u7^/-6--<v^ , Pt 0 ;u^p 

[2,3-b]t°'Jv>£!«*o 
IHlj£ 163 deg Co 
[0111] 

13 

vH^uTsxDfttjyicepu^Sffl^iisju 
;u-3-(2-(i-t <> p | Jv-;u)^5 1 ;u)x;u7fv- J fU7^ 

A6->rV^Pt°>IU^P[2,3-b]e , Jv>^^^o 



30 min applying under ice cooling methane sulfonyl chloride • 
2.4g, itdripped, 2 hours reactions later, added water with 40 
degC. 

chloroform layer after separating, chloroform was removed, 
residue wasrefined with column chromatography, 3 -N, N- 
screw (methane sulfonyl ) amino -2- benzoyl-6-isopropyI 
thieno {2 and 3 -b } pyridine was acquired. 

melting point 136-138 deg C c 

[0108] 

Working Example 1 1 

(1) 3 -amino -2- benzoyl-6-isopropyl furo 

In solution of {2 and 3 -b } pyridine 19.4g s chloroform 150 
mk triethylamine 31.3g, reacting including under ice cooling 
2- chloroethyl sulfonyl chloride 25g, to similarto 
above-mentioned Working Example 2 2, it treated, 3 -N, N- 
screw acquired (vinyl sulfonyl ) amino -2- 
benzoyl-6-isopropyl furo {2 and 3 -b } pyridine. 

melting point 133-136 deg C Q 

[0109] 

(2) 3 -N, N- screw solution of (vinyl sulfonyl ) amino -2- 
benzoyl-6-isopropyl furo {2 and 3 -b } pyridine 2.5g* 
chloroform 20 mU diethylamine 1 .3g 24 hours was 
agitatedwith room temperature , solvent after removing, 
crystallization was done including isopropyl ether. 

After filtering, it refined from isopropyl alcohol, 2 
-benzoyl-3- acquired (2 -diethyl amino) ethyl sulfonyl 
amino-6-isopropyl furo {2 and 3 -b } pyridine. 

melting point 146 deg C Q 
[0110] 

Working Example 12 

Other than using 1 -methyl piperazine in place of 
diethylamine, 2 -benzoyl-3- (2 - (4 -methyl -1- piperazinyl ) 
ethyl ) sulfonyl amino-6-isopropyl furo {2 and 3 -b } pyridine 
was acquired above-mentioned Working Example 2 3 (2) with 
to similar. 

melting point 163 deg C Q 
[0111] 

Working Example 13 

Other than using pyrrolidine in place of diethylamine, 2 
-benzoyl-3- (2 - (1 -pyrrolidinyl ) ethyl ) sulfonyl 
amino-6-isopropyl furo {2 and 3 -b } pyridine was acquired 
Working Example 2 3 (2) with to similar. 
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Si/5 209 degCo 
[0112] 

mmm 14 

(1) 3-7-th+v-2-^> x /^;u-6-<a5 1 ;u5 i my 

[2.3-b]t°U v> 3.9gs ffl ^b>^P^^K50ml © 
»*fc**U ztilc m-£PPifi$J&SK 3.0g 

ssTf 5 shhm*^ sicasKK* 

C2,3-b)e»JS?>.N^-*?/KS»*. 

HA 130-133 deg Co 

[0113] 

(2) 3-7th*V-2-^>7^;U-6-$^;UTIiy 
[2,3-b]t e| Jy>.N-t^vK 2.5g. f&7Kgt6£ 
25ml £ 90 deg C T* 3 & Pel £JE 

B£U «Htt*^nP*^Alc*»*l**» 

^pp*jua£B£Ql a*y-;u*y««L, 

2-7-bh+v-6-7^h+vfilT;U2.^>7^;U^ 
»/Q,3-b]e'J$?>*»*. 

HjA 86-89 deg C 0 

[01 14] 

(3) 2-7-tzh^rV-6-7-l2K^v{g ^;U2-^>7^ 

;u5 L Ji/C2,3-b]t° l Jv> l.og. TKHflsau^A 

0.33g, m^y—il lOmL* 10ml <D;Sj££S;S 

»B**^PP*iUA-caaiL, *ftU ^pp 

y[2,3-b]tf'JS»£»*. 
g££ 118-120 deg Co 
[0115] 



«1 



2-e^ i Jvy*;i/7K-^na^;u^^-p^>i$ 

4.9g £7th-MJ;U 30ml |C»#U l,8-v7+f 

trv^p [5,4,0] ^>x^-7-a> 2.7g, a^flsffl* 

3.0g StoASHICT 24 ^relJSlS^-^^o 
fccfcl/ftftTKSRI-hy^ATKlCTgfej*. h;ua> 



melting point 209 deg C Q 
[0112] 

Working Example 14 

(1) 3 -acetoxy -2- benzoyl-6-methyl thieno solution of {2 and 
3 -b } pyridine 3.9g* methylene chloride 50 ml ice cooling 
was done, in this with room temperature 5 hours agitation 
later, reaction mixture was washed with sodium bicarbonate 
water and saturated saline including m-chloro perbenzoic acid 
3.0g. 

solvent was removed, residue was refined from ethanol, 3 
-acetoxy -2- benzoyl-6-methyl thieno {2 and 3 -b } 
pyridine-N- oxide was acquired. 

melting point 130-133 deg C c 

[0113] 

(2) 3 -acetoxy -2- benzoyl-6-methyl thieno {2 and 3 -b } 
pyridine-N- oxide 2.5g* acetic anhydride 25 ml 3 hours 
reactions later, it removed solvent with 90 deg C, melted 
residue in chloroform and water wash did. 



chloroform after removing, was refined from ethanol, 2 
-acetoxy-6-acetoxy methyl -2- benzoyl thieno {2 and 3 -b } 
pyridine was acquired. 

melting point 86-89 deg C Q 

[0114] 

(3) 2 -acetoxy-6-acetoxy methyl -2- benzoyl thieno mixed 
solution of {2 and 3 -b } pyridine l.Og* potassium hydroxide 
0.33g> ethanol 10 mk water 10 ml 2 hours wasagitated 
with room temperature, after neutralizing with acetic acid, 
solvent was removed. 

It extracted residue with chloroform, water wash did, after 
removing chloroform, it refined from ethanol, 2 -benzoyl-3- 
hydroxy-6-hydroxy methyl thieno acquired {2 and 3 -b } 
pyridine. 

melting point 118-120 deg C c 
[0115] 

Production Example 1 

It melted 2 -piperidinocarbonyl methylthio nicotinic acid 4.9g 
in acetonitrile 30 ml, 24 hours it reacted with room 
temperature land 8 -diazabicyclo including {5, 4 and 0} 
undeca-7-en 2.7g* methyl iodide 3.0g. 

When after removing, it extracts acetonitrile with toluene , 
washes withwater, and sodium bicarbonate water removes 
toluene methyl ester 4g of crude wasacquired as oil. 
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30 min reflux it made this including methanol 10 mh 2 N- 
sodium methoxide methanol liquid 7 ml. 

It removed methanol, it melted including water, neutralized 
with acetic acid and precipitated crystal. 

After filtering, it refined from water-containing methanol, 3 
-hydroxy -2- piperidinocarbonyl thieno acquired {2 and 3 -b } 
pyridine. 

melting point 99-101 deg C Q 
[0116] 

this invention was explained concretely with Specification 
which includes thbU?orking Example, but if especially 
Working Example does not oppose to emotion andrange of 
this invention, in various it can modify and can decorate. 
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